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Description

CROSS REFERENCE TO RELATED APPLICATION

�[0001] This application claims priority to U.S. Provi-
sional Application Serial No. 60/372,323, entitled
"METHOD FOR INTERNALLY LABELING THE ORIEN-
TATION OF EXPOSURE OF RADIATION- �SENSITIVE
PLATES BY PRODUCING A RECOGNIZABLE PAT-
TERN WITHIN THE INFORMATION SET PRODUCED
BY SUCH EXPOSURE," filed on April 12, 2002, pub-
lished as US 2004/011976 A1, and to U.S. Provisional
Patent Application Serial No. 60/431,282, entitled "A RA-
DIATION SENSITIVE RECORDING PLATE, A METH-
OD OF MAKING SAME AND A METHOD OF RECORD-
ING AND ORIENTING IMAGES," filed on December 6,
2002, and to U.S. Patent Application Serial No.
10/392,158, entitled "A RADIATION SENSITIVE RE-
CORDING PLATE AND METHOD OF MAKING AND
USING SAME," filed on March 18, 2003, all of which are
published as given above.

BACKGROUND

�[0002] This application relates generally to image
processing. More specifically, the application relates to
identifying image orientation. Yet more specifically, the
application relates to identifying image orientation in
medical and dental X-�ray shadow- �grams.
�[0003] Images produced in conventional roll-�film cam-
eras, on film, are easy to orient correctly because the
camera is constructed in such a way that the emulsion
of the film always faces the lens. Because of the shapes
of film cassettes and cameras, the film cannot be inserted
in modern cameras with the emulsion facing away from
the lens, so it is always known that the light, or other
radiation recorded by the film, struck the film from the
emulsion side. Thus, when orienting slides for projection,
or film images for viewing on a light box, it is always known
to put the emulsion toward the projection lens in the slide
projector, or to put the film on the light box with the emul-
sion towards the viewer. When that is done, the image
seen by the viewer, whether projected or viewed on the
light box, will have a known defined correspondence with
the orientation of the objects in the original scene. More-
over, even if orientation is lost, reorienting based on de-
termining where the emulsion is will reestablish proper
orientation.
�[0004] Likewise, digital images produced using cam-
eras with detectors such as charge-�coupled devices
(CCDs) that are sensitive to exposure from one side only
are inherently unambiguous.
�[0005] Likewise, digital images produced using cam-
eras with detectors such as charge-�coupled devices
(CCDs) that are sensitive to exposure from one side only
are inherently unambiguous. The cameras used to pro-
duce such images are physically constructed and ar-
ranged with a tens or lens mount in a fixed position rel-

ative to the detector, so that the direction from which the
exposing radiation strikes the detector is always known.
CCD sensors used in dental digital radiography also are
physically constructed and arranged to produce a diag-
nostic image only when exposed from the proper direc-
tion. Such CCD sensors include a radiopaque element
on the side away from the intended direction of exposure.
�[0006] The problem is somewhat more complicated for
dental or medical diagnostic images produced on con-
ventional film. One common type of dental or medical
diagnostic image is a shadow- �gram produced by placing
a radiographic film on one side of the object to be imaged
and a source of radiation to which the film is sensitive on
a diametrically opposite side of the object to be imaged.
The radiation, for example X-�radiation, casts a shadow
of the object to be imaged on the film, thus revealing
density variations within.the object whose shadow has
been cast. When a standard orientation of the examined
object is used, and the film is viewed from the same side
as the radiation source exposing the emulsion, the later-
ality, i.e. right versus left, of the object is preserved, be-
cause the viewer can unambiguously discern right from
left side by observing the image alone. However, medical
or dental X- �ray film can be exposed and viewed from
either side because the film is transparent to both X- �rays
and visible light. To further complicate matters of orien-
tation, an emulsion is often applied to both sides of the
film in order to lower the dosage of radiation required to
produce the diagnostic image, by increasing the sensi-
tivity of the film. However, film thus constructed cannot
be oriented on the basis of which side has an emulsion.
Thus, it is desirable to identify from which side the film
was exposed to radiation and so indicate the side from
which it should be viewed.
�[0007] Conventionally, and due in part to its high sen-
sitivity to visible light, as well as to X- �rays, radiographic
film is usually held in an opaque cassette which not only
prevent exposure to visible light, but also limits X-�ray ex-
posure to one side of the film, only. US Patent 5,123,040
describes an X-�ray film cassette with a permanent mark-
ing means for identifying the front side of the radiographic
film. The side of the cassette through which large format
film, such as that used for medical X- �ray applications, is
exposed often includes radiopaque labels indicating var-
ious patient information, including patient name, date of
exposure, side of the patient (e.g. left or right arm), etc.,
for example, which provide a clear indication embedded
in the image of the side of the film from which the expo-
sure was made. If such labels are used, reversal of the
image by viewing from the side opposite the side of ex-
posing incident rays also causes the label characters to
reverse, clearly indicating the reversed orientation of the
diagnostic image. Systems also exist (e.g., Planmeca’s
pantomograph) which incorporate within the film cassette
a mechanism which automatically optically imprints on
the margin of the film, and therefore the image, pertinent
patient, exposure, and orientation data during the expo-
sure of the film. Often physical features, e.g., notches in
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the edge or corner of the film or keyways that orient the
cassette itself to a cassette holder within the apparatus
exposing the object, are used to further ensure that a
consistent orientation of the film in the cassette and the
exposure apparatus, and thus, the relative orientation of
film and the image recorded on it to the object, is obtained
and retrievable independently of the structure represent-
ed in the diagnostic image itself. The "back side" of the
cassette is itself at least partially radiopaque over its en-
tire surface, so as to prevent accidental exposure from
the wrong side. The spatial orientation of the original form
creating the shadow in the image is thus clearly and un-
ambiguously defined. However, this clear and unambig-
uous outcome relies either upon the mechanical features
noted above, or upon the X-�ray technician properly load-
ing the cassette and placing the orienting labels, followed
by exposing from the correct side. Otherwise, if the po-
sitioning of the film or the cassette is improper, the image
produced visually reflects the improper orientation and
the process and must be repeated.
�[0008] Unlike the large format films described above,
dental intraoral films are conventionally provided pre-
packaged in packets, which may be disposable and
which are often flexible. Because intraoral films must be
small enough to be positioned within the mouth, there is
little room available for the types of labels described
above. Patent CH 564943 discloses a pen for marking
radiographic film, however there is no indication to the
technician/�dentist from which side of the mouth the radi-
ation impinged. In the case of conventional dental in-
traoral films, proper orientation is identified by a raised
or embossed bump on the film and packet that points
away from a radiopaque backing in the packet that pre-
vents or limits inadvertent exposure from the wrong side.
The bump, which projects from the plane of the film in
the direction from which the shadow is cast, is a perma-
nent feature of the film and persists as marker of the
orientation in the dimension perpendicular to the plane
of the film, providing a method by which the viewer can
identify the side of exposure. If an exposure is made from
the wrong side, the resulting image is recognizably un-
diagnostic because of its degradation caused by the ra-
diopaque backing contained within the packet. The radi-
opague backing, typically a textured heavy metal foil,
causes exposure from the wrong side to appear in the
image as a textured pattern, while the embossed feature
preserves and identifies the orientation information for
the viewer. As with medical X-�rays in which a proper out-
come is assured by correct loading of the cassette, a
proper outcome using intraoral dental films is assured
only by correct assembly of the packet at the factory,
followed by correct handling by the dental X- �ray techni-
cian. The degradation of the image evidencing improper
exposure orientation of the film, which results in the re-
versal of the diagnostic image when the bump feature is
used to orient the image, is, however, immediately obvi-
ous to the viewer, assuring that mistaken identification
of features in the image is highly unlikely and traceable.

This combination of an orientation feature and a feature
preventing exposure from the wrong side is now conven-
tional.
�[0009] By convention, dental intraoral films are pro-
duced in a variety of generally rectangular standard siz-
es, with rounded corners. Also by convention, when pre-
pared for viewing, they are grouped in an anatomical ar-
rangement in a holder called a mount. Standard mounts
hold films in one of two orientations only: with the longer
dimension of the film in a horizontal orientation, hence-
forth in this application referred to as "landscape" orien-
tation; and with the longer dimension of the film oriented
vertically, henceforth referred to in this application as
"portrait" orientation.
�[0010] In keeping with conventions of viewing of radi-
ographic images, on film or on a computer monitor, and
for nonambiguity and clarity of the descriptions, the frame
of reference for principal directions is based on the image
plane, itself. Up shall be a direction generally from any
point in the image toward a top of the edge of the image,
while down is in an opposite direction. With the up direc-
tion oriented in a natural fashion for a viewer, left and
right correspond to the viewer’s left and right. Vertical
corresponds to the direction of a line running up and down
from any point in the image.
�[0011] Patent 4,625,325 describes a method which in-
corporates both conventional radiographic film and phos-
phor in the same process with radiopaque material. The
device described patented therein includes a film packet,
similar to the intraoral dental film packet described above.
The device also incorporates a pocket for holding a plate
which is inserted by the technician prior to the exposure
of the film. The plate, which is coated with a phosphor
on the side facing the film and radiation source and which
incorporates radiopaque material on the opposite side,
is positioned adjacent to the film in the packet. The plate
is an image amplifier. During the exposure, the film is
exposed both by X- �rays impinging directly on the film and
by the phosphorescence emitted by the plate phosphor
stimulated by the same X- �rays. Those X- �rays which have
passed both the film and the phosphor are absorbed by
the radiopaque backing, thereby limiting tissue exposure
downstream of the recording surfaces. The packet, film
and plate are held by a jig in a position such that the film
and plate can only be exposed from one side. The phos-
phor only functions as an amplifier to provide improved
signal-�to- �noise ratio and to lower the radiation dose per
exposure. The phosphor film does not function as a stor-
age phosphor holding a latent image, and is not scanned
to produce a diagnostic digital image. Furthermore, no
issues of image orientation ambiguity from a digital elec-
tronic image result from the process, because the image
is recorded on conventional radiographic film, as before.
�[0012] Radiosensitive storage phosphor plates have
recently started displacing conventional radiographic
emulsion film for recording medical and dental images.
Advantages including superior sensitivity, lack of de-
pendence on toxic chemical processing fluids, relative
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insensitivity to ambient light, reusability, and the ease of
digital data storage and transmission all stimulate the
growth of this technology. The image orientation issues
noted above with respect to conventional film; however,
as well as new image orientation problems, for example
resulting from the use of image processing software,
manifest themselves in the use of such radiosensitive
plates. As discussed above, the orientation of the image
produced by film technology was identified unambigu-
ously by the presence of a three-�dimensional object,
namely the bump protruding from the film surface toward
the object casting the shadow, providing a permanent
and absolute reference in a dimension perpendicular to
the plane of the film. The other two dimensions, superior-
inferior and anterior- �posterior are inferred from the ana-
tomical structures in the image. Unlike the image incor-
porated into a three-�dimensional physical object, i.e., the
film with a bump, the images produced by existing phos-
phor plate technologies are stored and displayed as two-
dimensional views without a complete, definite, and per-
manent indicator of the direction of exposure or of view-
ing. Incomplete references or markers, as discussed be-
low are incorporated into the existing systems; however,
none of the systems are unambiguous, permanent, or
complete by virtue of their design.
�[0013] Although radiosensitive plates are sensitive to
a specific, diagnostic radiation type, e.g., X- �rays, they
are substantially insensitive to visible light for the purpos-
es of registering an image. They can be handled in ordi-
nary room light, absent the usual cassette until the time
of the exposure. They are, for sanitary and other purpos-
es such as reducing wear and tear on the phosphor, in-
serted into radiolucent plastic film sleeves before each
use. The plates are also reusable to produce multiple
images over a period of time. Erasure, by prolonged ex-
posure to intense visible light, and repackaging in the
disposable radiolucent plastic film sleeves is done by a
technician at the point of use, rather than at the point of
manufacture.
�[0014] A scanner, through laser illumination, stimu-
lates the phosphor to emit light in an amount which de-
pends on the amount of prior exposure to X-�rays, and
which in turn is registered as data signal. Currently, com-
mercially available phosphor- �based digital radiology sys-
tems use plates having a polymer sheet substrate sup-
porting a pastel-�colored phosphor layer applied to one
surface of the substrate. The other surface of the sub-
strate appears black. For the purpose of this application,
the side of the plate which is intended by the manufac-
turer as the preferred side to be read, e.g., by the scanner,
to produce the diagnostic image shall be referred to as
the "front side", while the opposite side of the plate and
sensitive layer shall be referred to as the "back side"
henceforth. For practical reasons related to the current
technology, the side of the plate that is generally intended
as the side to be scanned ("front side") is also the side
on which the sensitive layer is nearer the surface of the
plate and is visible, thereby available for excitation by the

scanning mechanism.
�[0015] Even though the sensitive layer, e.g., phosphor,
is available for scanning from one side, the "front side",
only, it can be exposed and register a latent image from
either side, and in some commercial systems equally
well. As a result of the possibility that the shadow record-
ed by the sensitive layer, e.g., phosphor, could have been
cast from either side of the plane of the plate, the recorded
latent image as well as the visible image resulting from
its scan are ambiguous with respect to their laterality.
Thus, when recording bilaterally symmetric structures,
e.g., left or right jaw, mirror images result, which can be
easily confused since they are not uniquely oriented.
Therefore, the two sides of the body (or mouth) can be
confused by the viewer of the image, resulting in errone-
ous diagnosis and/or treatment. As a result, current com-
mercially available phosphor plate systems, such as
those produced by Air Techniques Inc. and Gendex™,
provide detailed explicit instructions to package and ex-
pose plates in a specific orientation, so as to preserve
image orientation.
�[0016] Some digital systems employ techniques anal-
ogous with technology used in conventional emulsion
film. For example, Digora™ (available from Soredex)
system phosphor plates incorporate a slightly radio-
paque layer on the "back side" of the plate, which reduces
patient irradiation by rays that pass through the plate and
into the patient. The radiopacity of the backing is feature-
less, but the backing degrades an image exposed by
irradiation from the "back side."
�[0017] Systems such as Scan- �X™ (available from Air
Techniques Inc.) and Denoptics™ (available from Gen-
dex Dentsply) each feature a distinctive marker. The
markers are distinctively shaped, either a lower case let-
ter "a" opaquely printed over the "front side" of the phos-
phor or a small open circle evident as an absence of the
phosphor in a localized area, respectively. These mark-
ers are incorporated at the time of fabrication of the plates
by the manufacturer and are constructed in such a way
as to always be read from the phosphor by the scanner
in a constant fashion independent of any exposure var-
iables. The result of the presence of a marker produced
by either of the above variants, i.e. Scan-�X and Denop-
tics, in fabrication is a diminution, or absence, of phos-
phorescence from the area of the plate so altered, during
scanning. This relative lack of signal is reflected in the
visible scan image as a distinct shape corresponding to
the shape and the location of the marker on the phosphor
plate,
�[0018] Any features of such a marker that are either
asymmetric or placed asymmetrically with respect to a
vertical axis of symmetry of the plate, or both, become
represented by similarly asymmetric features in the im-
age of the plate following a scan. Furthermore, this mark-
er image becomes reversed with respect to its laterality
either in respect to its asymmetric location or its internal
asymmetry as a result of software horizontal reflection
of the scanned image. As the placement of the source
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of the radiation during the exposure has no influence over
the appearance of the image of such marker, this marker
is well suited as an indicator of any reversal of laterality
of the entire image following the completion of the scan.
�[0019] For practical reasons, namely because the im-
age produced by each of the commercially available
phosphor plate technology systems can be displayed and
viewed in one of four orientations only, which orientations
correspond to the conventional orientations for emulsion-
based radiographic film mounts, and which orientations
are separated by steps of ninety degree rotation relative
one another, the rotational transformations of the image
(and the plate position) in this application will also be
confined to ninety degree steps, or multiples thereof.
Thus the available set of orientations to consider for any
image will be the two "landscape" and two "portrait" pos-
sibilities, i.e., one right side up and one up side down for
each category.
�[0020] US Patent 6354737 discloses the display of a
digital orientation mark rather than the embedding of a
marker in the plate.
�[0021] The configuration shown in FIG. 1 illustrates
generally how a dental X- �ray plate can be used to pro-
duce images, X-�ray shadowgrams, of a patient’s lower
jaw and teeth. The particular physiological structure is
illustrative of the symmetry problem discussed above.
However, the problem occurs in connection with many
physiological structures as a result of the inherent sym-
metry present in most biological systems, particularly hu-
mans and animals. The configuration of FIG. 1 is now
described as it relates to conventional digital dental X-
ray plates. Later, in the DETAILED DESCRIPTION, the
configuration of FIG. 1 is referenced as it relates to as-
pects of the invention, which may be practiced in this
configuration, as well as other suitable configurations.
�[0022] The anatomical structure illustrated in FIG. 1 is
a human lower jaw, i.e., a human mandible 101, having
a set of teeth 102 set therein. Although not shown, for
clarity, it may be assumed that the mandible 101 and
teeth 102 are part of a living patient’s body, covered with
the soft tissues, etc. This particular patient has a diag-
nostically significant condition, e.g., an abscess, denoted
by filled circle 103. A dental technician, dentist or other
has placed a conventional digital dental X-�ray plate 104
in the patient’s mouth in a position suitable for capturing
a shadowgram of three of the patient’s posterior teeth
105 on either side of the patient’s mouth. Although in
actual practice, the plate 104 would be placed close to
the teeth whose shadowgram is being recorded, so as
to produce a clear image, for the convenience of illustra-
tion the plate 104 is shown centered between the teeth
of the left side and the teeth of the right side of the patient’s
mouth. Finally, two alternative locations for X-�ray sourc-
es, SOURCE L and SOURCE R, are shown. X- �ray
source, SOURCE R, produces the images shown in
FIGS. 2 and 3, while X-�ray source, SOURCE L, produces
the images shown in FIGS. 4 and 5. FIGS. 2, 3, 4 and 5
are now described, with reference back to FIG 1, as re-

quired.
�[0023] FIGS. 2, 3, 4 and 5 illustrate four images that
can be produced using a conventional digital X-�ray plate
exposed from each of two sides, using each of two dif-
ferently located sources, e.g., positioned at SOURCE L
and SOURCE R. Because the reference conventional
commercial plate has an open circle mark on the "front
side" of the plate, in one corner, an open circle 201 ap-
pears in each of the images. Images produced by source,
SOURCE L, include images 205 of posterior teeth 105
and images produced by source, SOURCE R, include
both images 205 of posterior teeth 105 and an image 203
of diagnostically significant condition 103. In convention-
al digital X- �ray plate usage, the open circle is present on
the "front side" of the plate and is intended to direct the
technician, dentist or other to face that side of the plate
toward the exposure source. However, such a consistent
usage is not guaranteed.
�[0024] If the plate were to be consistently exposed from
only one side (e.g., "front side"), then this marker would
provide an absolute reference of laterality by eliminating
confusion introduced by horizontally flipping of the image.
Such reflection results in the displacement of the open
circle marker from the lower right or the upper left corners
of the image to the lower left or the upper right in the
images which are in "landscape" orientation. The dis-
placement would be the reverse for "portrait" orientation.
Although recommended, and consistent with best prac-
tice, such a consistent exposure of the plate from the
sensitive side is not guaranteed either in the loading of
the plate into the sleeve or in its placement during expo-
sure itself.
�[0025] It should be noted that certain predictable rules
of translocation govern a system composed of a radio-
graphic plate, the image it holds, the long and the short
axes of symmetry of the plate or its image, and a universe
of combinations of two motions, a reflection through a
vertical plane perpendicular to that of the image and a
90 degree rotation around an axis perpendicular to the
plane of the plate at the intersection of its long and short
axes of symmetry.
�[0026] The reflection of the image within this system
can occur through one of two modes. The first mode in-
volves casting the shadow, i.e., registering the image,
onto the sensitive layer, e.g., phosphor, from one side of
the plate, e.g., "back side", and reading it off the opposite
aspect of the sensitive layer, e.g., "front side". Only one
instance of this mode may occur per image. This mode
of reflection shall henceforth be referred to as "pre-�ex-
posure" reflection in this application. The second mode
involves the use of an image processing software tool
which reflects right-�for-�left any selected image. The
number of instances of this mode of reflection is not the-
oretically limited. This mode of reflection shall henceforth
be referred to as "software" reflection in this application.
�[0027] Rotation has two distinct modes. The first mode
is a physical rotation of the plate, together with its mark-
ers, relative to the object to be imaged prior to exposure
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involved in changing the orientation from "landscape" to
"portrait", and if continued, back to "landscape". This
mode of rotation shall be referred to henceforth in this
application as the "pre-�exposure" mode of rotation. The
second mode of rotation can occur several ways. After
exposure, the plates, being small, unattached objects are
free to be moved and become randomized in orientation.
These plates are later removed from their sleeves and
arbitrarily rotated as to fit into a plate holder mechanism
of the scanner, the constraint at this stage being that the
"front side" must face the sensor. Once the images are
produced on the computer screen, the operator uses the
image processor to align the images in proper superior-
inferior orientation by rotating them. This software-�medi-
ated rotation is limited to multiples of ninety degrees and
is the mechanism through which correct "landscape" and
"portrait" orientation as well as superior-�inferior relation-
ship is achieved as needed. All three of the rotations giv-
en above maintain the relationship between the location
of the marker and the details of the shadow-�gram. They
also preserve laterality. The several mechanisms of ro-
tation comprising the second mode of rotation occur after
the sensitive layer is exposed and will henceforth in this
application be referred to as "post- �exposure" mode of
rotation. When a "post-�exposure" rotation results in a 180
degree rotation, the resulting transformation is equivalent
to a reflection of the entire recorded image through a
point located at the intersection of the long and the short
axes of symmetry of the plate.
�[0028] In order to better understand the discussion be-
low in the DETAILED DESCRIPTION of how the struc-
tures according to aspects of the invention unambigu-
ously identify correct and incorrect image orientation, first
a discussion of possible transpositions of the image is
given.
�[0029] Within the context of this application, the two
modes of reflection and two modes of rotation comprise
the universe of orientation transformations allowed by
the laws of physics and by the graphic functions included
in the software of the image processors typically provided
with digital radiography systems. For the purposes of this
example, and in order to demonstrate the inability of only
a conventional marker to differentiate various transfor-
mations, a marker 3811, as defined earlier, shall be
placed in the lower right corner, as viewed from the "front
side", of a plate in a "landscape" orientation. In FIG. 38
the images 3801, 3802, 3803, 3804, 3805, 3806, 3807
and 3808 within the same row (e.g., 3801, 3802, 3803
and 3804; or 3805, 3806, 3807 and 3808) are related to
their neighboring images by one ninety-�degree "post- �ex-
posure" rotation for each step. On the other hand images
within the same column (e.g., 3801 and 3805, etc.) are
related by a "software" reflection through a vertical plane
perpendicular to that of the plate. As the images 3801,
3802, 3803 and 3804 and also the images 3805, 3806,
3807 and 3808 illustrate, rotation alone allows only two
marker 3811 locations each for both the "portrait" and
the "landscape" orientations of the image. That is to say

that if the image is only rotated (i.e. they lie within the
same row in FIG. 38), there are two allowed locations of
the marker 3811 for the "landscape" orientation 3801 and
3803 or, the lower right and the upper left corner, and
two allowed locations for the marker in the "portrait" ori-
entation 3802 and 3804: lower left and upper right corner
of the image. It is also evident from FIG. 38 that for both
the "portrait" and for the "landscape" orientation a com-
bination of rotation within the plane and reflection through
a perpendicular plane manipulation, as described earlier,
is sufficient to generate all the possible locations of the
marker. It is also evident that all paths involving odd
number of reflections (i.e. one which generates a net shift
of the image to a different row in FIG. 38) are qualitatively
different from the paths involving an even number of re-
flections (i.e. no net shift of row generated in the process).
Therefore, assuming an original position of the marker
3811 in the lower right corner in a "landscape" orientation
as in image 3801, it is clear that relative to original image
3801, the laterality of image 3803 has not been reversed
but that of image 3807 has been. Furthermore, without
the knowledge of the original image 3809, 3810 it is pos-
sible to deduce its laterality by observation of the marker
location and the "portrait" vs. "landscape" orientation of
the plate. It should also be noted that teeth of the lower
and the upper jaw are significantly enough different to
allow their recognition in radiographic images thereby
preserving orientation in the superior- �inferior dimension.
By analogy, if the long arrow 3810 is assumed to serve
as a recognizable index for the superior direction, and
the short arrow 3809, the forward direction, then only
images 3801 and 3805 present images properly oriented
with respect to the superior-�inferior dimension. Further-
more, of those two, only image 3801 has preserved the
original laterality of the object casting the shadow. Fur-
ther complicating the situation is that the plate could have
been exposed from the "back side" and viewed from the
"front side", resulting in image 3805. This image must be
reflected horizontally to be viewed in the "correct" orien-
tation of image 3801.
�[0030] Suppose, for the purpose of analyzing the im-
ages in FIGS. 2, 3, 4 and 5, that the technician, dentist
or other exposing this patient’s digital dental X-�ray plate
104 has oriented the "front side" defined above, carrying
the open circle, and consequently the sensitive side of
the plate 104, toward the X- �ray source located at the
position SORCU L, and in the lower right corner of the
plate 104 as viewed from the direction of the X-�ray source
located at the position SOURCE L. FIG. 3 is the image
read from the "front side of the plate 104, when the plate
so oriented is exposed by an X-�ray at the location des-
ignated SOURCE R. If the dentist reading such an image
is aware that the exposure has been made from
the "wrong " side, i.e., the "back side", of the plate, the
dentist can use image processing software to reorient
the image horizontally flipping the image, as shown in
FIG. 2. Mark 201 is transposed from the right to the left,
side of the image. The same plate 104, oriented the same
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way, but exposed from an X-�ray source at the location
designated SOURCE L, when read from the sensitive
side of the plate 104, produces the image shown in FIG.
5. The image of FIG. 4 can be inadvertently produced by
manipulation of the image processing software to hori-
zontally flip the image of FIG. 4. Since FIGS. 2 and 4,
and FIGS. 3 and 5, are respectively indistinguishable
without knowing from which side the plate 104 was ex-
posed, there is no way to determine which side of the
patient’s jaw the condition 103, seen only in the images
in FIGS. 2 and 3, is on. If condition 103 does not produce
any externally observable symptoms, the X-�ray image
may be the only evidence upon which the dentist can rely
for determining the location to treat. An ambiguity is in-
troduced into the record that cannot be resolved without
another exposure of the patient to radiation. Digital plate
technology in its current form does not assure that the
orientation of the image can be ascertained. Current
technology instead relies on the statistical likelihood that
the technician will expose the film correctly vast majority
of the time. However, no unambiguous marker of the ex-
posure orientation exists within the image. The following
four examples illustrate the problem of a lack of an inter-
nal reference:�

1. If only one image is available for viewing inde-
pendently of other patient information, the viewer will
not be able to identify the correct orientation of the
image, except by making an assumption that it was
exposed from the "front side".
2. If a technician is consistently making the error of
exposing the films from the "back side", unknown to
the viewer, the viewer will conclude when comparing
images that images (in fact) exposed and oriented
correctly are incorrectly oriented (which is not factu-
ally correct), thus compounding the problem.
3. A disgruntled or incompetent employee can wreak
havoc with the records without anyone realizing it,
or having a way of tracing the problem by using soft-
ware to alter the apparent orientation of images in
the records.
4. A person with fraudulent intent can expose the
plate intentionally from the "back side" in order to
make the image appear as though it depicts the op-
posite side of the body.

�[0031] The analysis of FIGS. 6, 7, 8 and 9 is similar to
FIGS. 2, 3, 4 and 5, respectively, except for the initial
orientation of the plate. These images are produced by
a plate 104 oriented with an open circle, and consequent-
ly the sensitive side of the plate 104 oriented toward the
X-�ray source located at the position SOURCE L, but in
the top left corner of the plate as viewed from the direction
of the X- �ray source located at the position SOURCE L.
�[0032] FIGS. 10, 11, 12 and 13 represent images pro-
duced by a plate 104 oriented with an open circle, and
consequently the sensitive side of the plate 104 oriented
toward the X-�ray source located at the position SOURCE

R, but in the bottom right corner of the plate as viewed
from the direction of the X-�ray source located at the po-
sition SOURCE R.
�[0033] FIG. 10 shows the image produced by
SOURCE R, in which the open circle 201 is in the lower
right corner. FIG. 11 can be inadvertently produced by a
horizontal flip of the image of FIG. 10 using image
processing software. FIG. 12 shows the result of expos-
ing the plate using SOURCE L. In order to view the image
in an orientation expected by the dentist, the image of
FIG. 12 can be horizontally flipped to produce the image
of FIG. 13. Similarly to the situation described above in
connection with FIGS. 2, 3, 4 and 5, FIGS. 10 and 12 are
inherently indistinguishable, as are FIGS. 11 and 13.
�[0034] The analysis of FIGS. 14, 15, 16 and 17 is sim-
ilar to FIGS. 10, 11, 12 and 13, respectively, except for
the initial orientation of the plate. These images are pro-
duced by a plate 104 oriented with the open circle, and
consequently the sensitive side of the plate 104 oriented
toward the X-�ray source located at the position SOURCE
R, but in the top left corner of the plate as viewed from
the direction of the X-�ray source located at the position
SOURCE R.

SUMMARY OF INVENTION

�[0035] A radiation-�recording plate being constructed
and arranged to form an image upon exposure from both
a front side and a back side. The plate includes a marker
detectable in the image after exposure and indicative of
which of the front side and the back side the plate is
exposed from. The marker may comprise a medium
opaque to the radiation coating a region that does not
interfere with reading the image when the plate is ex-
posed from either side. The plate may be sensitive to X-
radiation, and the medium may comprise one of a heavy
element, an alloy including a heavy element, a compound
including a heavy element or a salt of a heavy element.
The medium could be one of Pb, Sn, Bi, I and Ba. The
medium could be a heavy metal suspended in a binder
applied to the region. The marker may have asymmetry
about at least one axis. The marker may have horizontal
asymmetry about a vertical axis relative to a normal im-
age orientation, or the marker may have vertical asym-
metry about a horizontal axis relative to a normal image
orientation. The marker may further comprise a back side
marker whose appearance in an image on the plate in-
dicates exposure from the back side.
�[0036] The plate may have a layer sensitive to the ra-
diation that is readable only from the front side, the back
side marker further comprising at least one of a material
that enhances reading the sensitive layer and a material
that attenuates reading of the sensitive layer. Such a back
side marker may further comprise at least one of a ma-
terial that enhances exposure of the plate in a defined
region and a material that attenuates exposure of the
plate in the defined region. The back side marker may
further comprise one of a heavy element, an alloy includ-
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ing a heavy element, a compound including a heavy el-
ement or a salt of a heavy element. The medium may be
one of Pb, Sn, Bi, I and Ba.
�[0037] The plate may further comprise a front side
marker whose appearance in an image on the plate in-
dicates exposure from the front side. This plate may fur-
ther have a layer sensitive to the radiation that is readable
at least from the front side, the front side marker further
comprising at least one of a void defined in the layer
sensitive to the radiation, a material that enhances a sig-
nal returned in the area of the marker when reading the
sensitive layer and a material that attenuates the signal
returned in the area of the marker when reading the sen-
sitive layer. The plate may be readable only from the front
side by exciting the layer sensitive to the radiation with
an excitation wavelength to generate a return signal at a
return signal wavelength, the front side marker function-
ally opaque to at least one of the excitation signal wave-
length and the return signal wavelength. The front side
marker may further comprise one of a heavy element, an
alloy including a heavy element, a compound including
a heavy element or a salt of a heavy element. The me-
dium may be one of Pb, Sn, Bi, I and Ba. The front side
marker may further comprise a void defined in the layer
sensitive to the radiation.
�[0038] The marker may have asymmetry about at least
one axis and the marker further comprising a front side
marker and a back side marker. The marker can have
either horizontal asymmetry about a vertical axis or ver-
tical asymmetry about a horizontal axis, relative to a nor-
mal image orientation. In this case, the front side marker
may further comprise: a region defined to have a shape
of an arrow pointed in a first direction when viewed from
the front side. The back side marker may further com-
prise: a region defined to have a shape of an arrow point-
ed in a second direction different from the first direction
when viewed from the front side. The back side marker
can be positioned so as to obscure the front side marker
when the plate is exposed from the back side and read
from the front side. The plate may include another sen-
sitive layer, wherein the back side marker is disposed
between the sensitive layer and the other sensitive layer,
and the plate further comprising another front side marker
relative to the other sensitive layer.
�[0039] A method of identifying a side from which a ra-
diation-�recording plate has been exposed to radiation
may comprise: incorporating in the plate, in a position
that substantially does not interfere with an image area
of the plate, a marker whose appearance in the image
identifies which side the plate is exposed from; exposing
the plate to the radiation; and observing the image for
the identification of the side of the plate exposed. The
method may further comprise: arranging the marker to
indicate a rotational orientation of the plate; and observ-
ing the image for the indication of the rotational orienta-
tion of the plate. The method may yet further comprise
observing the image using image processing software,
the image processing software recognizing the marker

and reorienting an image of the plate to have a clinically
expected orientation. The method may yet further com-
prise: storing with the image an indication of whether the
image has been reoriented by an odd number of times.
The method may also comprise: substituting for the mark-
er a replacement marker indicative of the software having
processed the image; storing the image with the replace-
ment marker. This method may also further comprise:
storing with the image an indication of whether the image
has been reoriented by an odd number of times.
�[0040] A method of making a radiation sensitive plate
having at least one radiation sensitive layer may com-
prise: providing a film sensitive to the radiation on a first
side of the radiation sensitive plate; and applying a sus-
pension of a heavy metal in a binder to a region of a
second side of the radiation sensitive layer.

BRIEF DESCRIPTION OF DRAWINGS

�[0041] The accompanying drawings are not intended
to be drawn to scale. In the drawings, each identical or
nearly identical component that is illustrated in various
figures is represented by a like numeral. For purposes
of clarity, not every component may be labeled in every
drawing. In the drawings: �

FIG. 1 is a perspective view of a human mandible
and teeth showing how a dental X-�ray plate is ex-
posed from both the left and right sides;
FIG. 2 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the right side
of the patient’s mandible, scanning the image from
the "front side" of the plate, and flipping the image
horizontally using software;
FIG. 3 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the right side
of the patient’s mandible and scanning the image
from the "front side" of the plate;
FIG. 4 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the left side
of the patient’s mandible, scanning the image from
the "front side" of the plate, and flipping the image
horizontally using software;
FIG. 5 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the left side
of the patient’s mandible and scanning the image
from the "front side" of the plate;
FIG. 6 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the right side
of the patient’s mandible, scanning the image from
the "front side" of the plate, and flipping the image
horizontally;
FIG. 7 is a representation of an image produced by
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exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the right side
of the patient’s mandible and scanning the image
from the "front side" of the plate;
FIG. 8 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the left side
of the patient’s mandible, scanning the image from
the ’front side" of the plate, and flipping the image
horizontally;
FIG. 9 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing left through the left side
of the patient’s mandible and scanning the image
from the "front side" of the plate;
FIG. 10 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the right
side of the patient’s mandible and scanning the im-
age from the "front side" of the plate;
FIG. 11 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the right
side of the patient’s mandible, scanning the image
from the "front side" of the plate, and flipping the
image horizontally;
FIG. 12 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the left side
of the patient’s mandible and scanning the image
from the "front side" of the plate;
FIG. 13 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the left side
of the patient’s mandible, scanning the image from
the "front side" of the plate, and flipping the image
horizontally;
FIG. 14 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the right
side of the patient’s mandible and scanning the im-
age from the "front side" of the plate;
FIG. 15 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the right
side of the patient’s mandible, scanning the image
from the "front side" of the plate, and flipping the
image horizontally;
FIG. 16 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the left side
of the patient’s mandible and scanning the image
from the "front side" of the plate;
FIG. 17 is a representation of an image produced by
exposing a conventional digital dental X-�ray plate
having a "front side" facing right through the left side
of the patient’s mandible, scanning the image from
the "front side" of the plate, and flipping the image

horizontally;
FIG. 18 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the right side of the patient’s man-
dible, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 19 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the right side of the patient’s man-
dible and scanning the image from the "front side"
of the plate;
FIG. 20 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the left side of the patient’s mandi-
ble, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 21 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the left side of the patient’s mandible
and scanning the image from the "front side" of the
plate;
FIG. 22 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the right side of the patient’s man-
dible, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 23 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the right side of the patient’s man-
dible and scanning the image from the "front side"
of the plate;
FIG. 24 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the left side of the patient’s mandi-
ble, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 25 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing left and embodying aspects of the in-
vention through the left side of the patient’s mandible
and scanning the image from the "front side" of the
plate;
FIG. 26 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
vention through the right side of the patient’s man-
dible and scanning the image from the "front side"
of the plate;
FIG. 27 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
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vention through the right side of the patient’s man-
dible, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 28 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
vention through the left side of the patient’s mandible
and scanning the image from the "front side" of the
plate;
FIG. 29 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
vention through the left side of the patient’s mandi-
ble, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 30 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
vention through the right side of the patient’s man-
dible and scanning the image from the "front side"
of the plate;
FIG. 31 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
vention through the right side of the patient’s man-
dible, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 32 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
vention through the left side of the patient’s mandible
and scanning the image from the "front side" of the
plate;
FIG. 33 is a representation of an image produced by
exposing a digital dental X- �ray plate having a "front
side" facing right and embodying aspects of the in-
vention through the left side of the patient’s mandi-
ble, scanning the image from the "front side" of the
plate, and flipping the image horizontally;
FIG. 34 is an exploded view of a laminate having
radiopaque indicator marks according to aspects of
the invention;
FIG. 35 is a perspective view of a bulk material hav-
ing an inlaid radiopaque material and a slice cut off
of the bulk material, wherein the slice can be used
in constructing a digital X-�ray plate according to as-
pects of the invention;
FIG. 36 is an exploded view of a radiographic plate
produced using a radiopaque substrate whose thick-
ness is varied to produce a unique marker when ex-
posed through the substrate;
FIG. 37 is an exploded view of a radiographic plate
having a radiosensitive material toward a "front side"
and having toward a "back side", thereof, a radio-
paque material having a pattern rendering an image
exposed through the radiopaque material unusable;
FIG. 38 is a transposition map illustrating the rela-
tionships between various transpositions of an im-

age;
FIG. 39 is a plan view of a plate showing the relative
positions of a "front side" marker (solid) and a "back
side" marker (phantom);
FIG. 40 is a transform map of the plate of FIG. 39;
FIG. 41 is a plan view of a plate showing the relative
positions of dual "front side" markers (solid) and dual
"back side" markers (phantom);
FIG. 42 is transform map of the plate of FIG. 41;
FIG. 43 is a cross-�sectional view of an aspect of an
embodiment of the invention using a rivet or brad to
form both a "front side" marker and a "back side"
marker;
FIGS. 44A & 44B is a plan views of a double-�phos-
phor plate showing the relative positions of a "front
side" marker (solid arrow, phantom arrow) and a
"back side" marker (phantom diamond when viewed
from either side, and representing exposure and
viewing from the same side;
FIG. 45 is a plan view of an image produced by a
double-�phosphor plate showing the relative posi-
tions of the "front side" marker and the "back side"
marker when exposed from one side and viewed
from the other side, after the image has been flipped
horizontally;
FIG. 46 is an exploded perspective view of a plate
according to aspects of an embodiment of the inven-
tion including at least one frame applied to the plate;
FIG. 47 is an exploded perspective view of a plate
having a transparent substrate and protective layer,
so that the plate can be read from either side;
FIG. 48 is a plan view of an image produced by the
plate of FIG. 47 which has been exposed from and
read from the same side;
FIG. 49 is a plan view of an image produced by the
plate of FIG. 47 which has been exposed from one
side and read from the other side;
FIG. 50 is a plan view of a plate adapted to receive
a corner marker feature;
FIG. 51 is a perspective view of the corner marker
feature to be received by the plate ofFIG. 50;
FIG. �52 is a bottom edge view of the plate of FIG. 50,
including the corner marker feature of FIG. 51; and
FIG. 53 is a plan view of a plate having a simplified
marker system according to some aspects of em-
bodiments of the invention.

DETATILED DESCRIPTION

�[0042] A detailed description of various aspects of em-
bodiments of the invention follows. This invention is not
limited in its application to the details of construction and
the arrangement of components set forth in the following
description or illustrated in the drawings.� The invention
is capable of other embodiments and of being practiced
or of being carried out in various ways. Also, the phrase-
ology and terminology used herein is for the purpose of
description and should not be regarded as limiting. The
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use of "including," "comprising," or "having," "containing,"
"involving," and variations thereof herein, is meant to en-
compass the items listed thereafter and equivalents
thereof as well as additional items.
�[0043] According to aspects of embodiments of the in-
vention, exposure of one side of a radiosensitive plate
produces one indicator pattern in the image, while expo-
sure of the other side of the radiosensitive plate produces
a different indicator pattern in the image. The indicator
pattern recorded on the radiosensitive plate becomes a
permanent part of a data pattern recorded by the partic-
ular exposure. Thus, whether the data set is embodied
in the radiosensitive plate, a digital image data file, or a
displayed or printed image, the indicator pattern forms a
permanent part of the record. The indicator pattern may
blanket the image or may be localized. It may render an
image exposed through a substrate of the plate unusable,
or may only minimally degrade image quality, or may be
located so as not to degrade the quality of the image or
data set in any way, for example by being small and lo-
cated outside of a primary image forming area, such as
in a corner of a rectangular plate.
�[0044] Because the means for forming the indicator
pattern is a permanent part of the plate, put there at the
time of manufacture, no single or repetitive operator act
is required to mark plates with their direction of exposure,
no protocol to ensure exposure from a particular side of
a plate is required, unless an indicator of a type rendering
the image unusable when exposed from a "wrong side"
is used, and the indication of the direction of exposure is
unambiguously embedded in any data set produced from
such a plate. No special protocol or specification of pro-
tective sleeves is required for image orientation purpos-
es, either, unless an indicator of a type rendering the
image unusable when exposed from a "wrong side" is
used.
�[0045] The indicator pattern can further be used to help
identify laterality, i.e., "handedness," of an image. Pres-
ervation of the laterality of an image may be important
because the symmetry inherent in the human body and
most higher animal forms makes distinguishing between
certain structures, such as a patient’s left incisor and the
patient’s right incisor, difficult independently, i.e. without
other sources of identification. In the case of intraoral
dental radiographs, laterality is fully defined by the direc-
tion of exposure and the structure depicted. This is so
because the radiation source for intraoral dental X-�rays
is always located outside the patient’s mouth and the
sensitized plate is always located within the patient’s
mouth.
�[0046] Several different structures that produce indi-
cator patterns having the characteristics discussed
above and which unambiguously identify each of the pos-
sible transpositions are now described in detail. There
are two independent non-�overlapping categories of
markers, "front side" markers and "back side" markers.
�[0047] A "front side" marker is one that produces a
mark in an image on a plate exposed from the "front side",

i.e., the side from which the plate is read, while a "back
side" marker is one that produces a mark in an image on
a plate exposed from the "back side" and subsequently
read from the "front side". In general, the marker patterns
can be produced by materials having suitable patterns
placed intermediate the plate sensitive layer and the
source of exposing radiation. These patterns can alter-
natively be produced by affecting the excitation and re-
cording the resultant phosphorescence of the phosphor
during the scan process, for example, by perforating the
phosphor layer or by obscuring it. For example, materials
can, using any suitable process, be coated, printed,
painted, laminated, sublimated, bonded, riveted, etc. on-
to the plate surfaces during the fabrication process. The
materials can be selected to partially or wholly block or
intensify, e.g. by use of different phosphor, the radiation
reaching the plate in the area covered. A common ma-
terial that blocks X-�radiation, and can be usefully applied
to plates in laminated form, in paints or in inks is lead.
Other heavy metals or other heavy elements can also be
used, in various forms, e.g., foils, grains, etc. of lead, tin,
bismuth, barium, etc. Here, heavy metals and heavy el-
ements generally include any element from the fourth
row of the periodic table and heavier.
�[0048] One example of the type of plate to which the
principles of the invention are applicable is a dental plate
including a plastic substrate onto which is coated a stor-
age phosphor material sensitive to dental X-�rays. The
plates are produced in large sheets or continuous webs
and then die-�cut into their final size and shape.
�[0049] A simple embodiment is now described, in
which a plate such as just described, readable from one
side, i.e., the "front side", has an indicator pattern- �forming
material, i.e., a marker, incorporated into such plate on
the opposite side of the plane of the sensitive layer from
which such plate is read. This is a "back side" marker.
�[0050] In this embodiment, a mark is printed on the
"back side", in one corner thereof. The mark is printed
using a lead impregnated paint, or other suitable material.
Other suitable constructions are described in greater de-
tail, below. When exposed from the "front side" of the
plate, the resulting image includes no mark. However,
when exposed from the "back side" of the plate, an un-
exposed mark is formed in that portion of the image cor-
responding to the corner of the plate on which the mark
is printed. The image produced, including the mark, can
take the form of any of the images of FIGS. 2-33. The
mark need not have any special shape because the in-
formation desired can be simply derived from the pres-
ence or absence in the image of the mark. Images pro-
duced by exposing the plate from one side or the other
are distinguishable in the same manner as described be-
low in connection with FIGS. 18, 19, 20 and 21, for ex-
ample. According to this embodiment, only a "back side"
marker is required in contrast to conventional media
which use only a "front side" marker.
�[0051] In a second embodiment, both a "front side"
marker and a "back side" marker may be present. For
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example, different patterns of indicator-�forming material
may be applied to opposite sides of a plate readable from
one side. Alternatively, the "front side" marker may be
one or more perforations in the phosphor. This embodi-
ment is advantageous in that the indicator pattern formed
can unambiguously inform a person reading the resulting
image from which direction the plate was exposed,
whereas when the plate of the first embodiment is ex-
posed from the direction that produces no indicator pat-
tern, the image is indistinguishable from images pro-
duced by plates not including any markers or flipped hor-
izontally.
�[0052] Embodiments of the invention incorporating
both a "front side" marker and a "back side" marker can
fully indicate the orientation of a structure imaged, even
when the position of the radiation source and the radiation
sensitive plate relative to the structure is unknown.
�[0053] If the plate is marked by both a "front side" mark-
er and a "back side" marker, as described in connection
with the second embodiment, the direction of exposure
of the plate is unambiguously recorded in the image with-
out any intervention or special act by the operator. In
addition, the cassette or sleeve in which the plate is
placed during exposure can include a radiopaque mark
on one or both sides, unambiguously indicating the prop-
er orientation of the cassette or sleeve relative to some
absolute reference such as the left side or front of the
patient.
�[0054] FIGS. 18, 19, 20 and 21 illustrate four images
that can be produced using a digital X-�ray plate according
to this embodiment of aspects of the invention, exposed
from each of two sides, using each of two differently lo-
cated sources, e.g., positioned at SOURCE L and
SOURCE R. This embodiment has an open circle mark
on the X-�ray sensitive side of the plate, in one corner,
and a filled circle mark on the other side of the plate, in
this case in the same corner. In using this embodiment,
attention need not be paid to which side faces the source
because, as explained below, different marks appear on
the image produced, depending on the side from which
the plate is exposed.
�[0055] Suppose, for the purpose of analyzing the im-
ages in FIGS. 18, 19, 20 and 21, that the technician,
dentist or other exposing this patient’s digital dental X-
ray plate 104 has oriented the open circle, and conse-
quently the sensitive side of the plate 104, toward the X-
ray source located at the position SOURCE L, and in the
lower right corner of the plate 104 as viewed from the
direction of the X- �ray source located at the position
SOURCE L. In this embodiment, the filled circle is on the
opposite side of the plate 104, in the same corner as the
open circle. FIG. 19 is the image read from the sensitive
side of the plate 104, when the plate so oriented is ex-
posed by an X-�ray source at the location designated
SOURCE R. The dentist reading such an image will rec-
ognize that it was exposed from the reverse side of the
plate 104 because of the presence of the closed circle
1801 and use image processing software to reorient the

image by horizontally flipping the image so the filled circle
1801 appears in the expected corner of the image, as
shown in FIG. 18. Note that it is known that the filled
mark, as described above, is oriented to the bottom-�left
corner of the plate 104, and must appear in that corner
when the image is properly oriented, i.e., oriented so that
structures are depicted in their natural and expected ori-
entation. Thus, it is clear that FIG. 18 represents the cor-
rect orientation of the image exposed through the back
of the plate 104. The same plate 104, oriented the same
way, but exposed from an X-�ray source at the location
designated SOURCE L, when read from the sensitive
side of the plate 104, produces the image shown in FIG.
21. The image of FIG. 20 can be inadvertently produced
by manipulation of the image processing software to hor-
izontally flip the image of FIG. 21. However, it is known
that FIG. 21 must be the correct orientation because the
open mark is located, as described above, in the lower-
right corner of the plate 104. Since FIGS. 18 and 21 are
clearly and unambiguously the correctly oriented images,
the technician, dentist or other person reading the images
knows with certainty that the condition 203 is on the pa-
tient’s right side.
�[0056] Like FIGS. 18, 19, 20 and 21, FIGS. 22, 23, 24
and 25 illustrate four images that can be produced using
a digital X-�ray plate according to this embodiment of as-
pects of the invention, exposed from each of two sides,
using each of two differently located sources, e.g., posi-
tioned at SOURCE L and SOURCE R. This embodiment
has an open circle mark on the X-�ray sensitive side of
the plate, in one corner, and a filled circle mark on the
other side of the plate, in this case in the same corner.
In the embodiment illustrated by the resulting images in
FIGS. 22, 23, 24 and 25, the marks are located in a top
corner, rather than a bottom corner, as explained below.
In using this embodiment, attention need not be paid to
which side faces the source because, as explained be-
low, different marks appear on the image produced, de-
pending on the side from which the plate is exposed.
�[0057] Suppose, for the purpose of analyzing the im-
ages in FIGS. 22, 23, 24 and 25, that the technician,
dentist or other exposing this patient’s digital dental X-
ray plate 104 has oriented the open circle, and conse-
quently the sensitive side of the plate 104, toward the X-
ray source located at the position SOURCE L, and in the
upper left corner of the plate 104 as viewed from the
direction of the X- �ray source located at the position
SOURCE L. In this embodiment, the filled circle is on the
opposite side of the plate 104, in the same corner as the
open circle. FIG. 23 is the image read from the sensitive
side of the plate 104, when the plate so oriented is ex-
posed by an X-�ray source at the location designated
SOURCE R. The dentist reading such an image will rec-
ognize that it was exposed from the reverse side of the
plate 104 because of the presence of the closed circle
1801 and use image processing software to reorient the
image by horizontally flipping the image so the filled circle
1801 appears in the expected corner of the image, as
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shown in FIG. 22. Note that it is known that the filled
mark, as described above, is oriented to the bottom-�left
corner of the plate 104, and must appear in that corner
when the image is properly oriented. Thus, it is clear that
FIG. 22 represents the correct orientation of the image
exposed through the back of the plate 104. The same
plate 104, oriented the same way, but exposed from an
X-�ray source at the location designated SOURCE L,
when read from the sensitive side of the plate 104, pro-
duces the image shown in FIG. 25. The image of FIG.
24 can be inadvertently produced by manipulation of the
image processing software to horizontally flip the image
of FIG. 25. However, it is known that FIG. 25 must be the
correct orientation because the open mark is located, as
described above, in the lower-�right corner of the plate
104. Since FIGS. 22 and 23 are clearly and unambigu-
ously the correctly oriented images, the technician, den-
tist or other person reading the images knows with cer-
tainty that the condition 103 is on the patient’s right side.
�[0058] FIGS. 26, 27, 28 and 29 illustrate four images
that can be produced using a digital X-�ray plate according
to this embodiment of aspects of the invention, exposed
from each of two sides, using each of two differently lo-
cated sources, e.g., positioned at SOURCE L and
SOURCE R. This embodiment has an open circle mark
on the X-�ray sensitive side of the plate, in one corner,
and a filled circle mark on the other side of the plate, in
this case in the same corner. In using this embodiment,
attention need not be paid to which side faces the source
because, as explained below, different marks appear on
the image produced, depending on the side from which
the plate is exposed.
�[0059] Suppose, for the purpose of analyzing the im-
ages in FIGS. 26, 27, 28 and 29, that the technician,
dentist or other exposing this patient’s digital dental X-
ray plate 104 has oriented the open circle, and conse-
quently the sensitive side of the plate 104, toward the X-
ray source located at the position SOURCE R, and in the
lower right corner of the plate 104 as viewed from the
direction of the X- �ray source located at the position
SOURCE R. In this embodiment, the filled circle is on the
opposite side of the plate 104, in the same corner as the
open circle. FIG. 26 is the image read from the sensitive
side of the plate 104, when the plate so oriented is ex-
posed by an X-�ray source at the location designated
SOURCE R. The dentist reading such an image will rec-
ognize that it was exposed from the sensitive side of the
plate 104 because of the presence of the open circle 201.
However, the image could be inadvertently or intention-
ally reoriented by horizontally flipping the image so the
open circle 201 appears in the lower left corner of the
image, as shown in FIG. 27. Note that it is known that
the open mark, as described above, is oriented to the
bottom-�right corner of the plate 104, and must appear in
that corner when the image is properly oriented, i.e., ori-
ented so that structures are depicted in their natural and
expected orientation. Thus, it is clear that FIG. 26 repre-
sents the correct orientation of the image exposed

through the sensitive side of the plate 104. The same
plate 104, oriented the same way, but exposed from an
X-�ray source at the location designated SOURCE L,
when read from the sensitive side of the plate 104, pro-
duces the image shown in FIG. 28. The image of FIG.
29 can be produced by manipulation of the image
processing software to horizontally flip the image of FIG.
28, so as to locate the closed circle 1801 in the lower left
corner of the image, as expected for an image produced
by exposing the plate 104 from the "back side" of the
plate. It is known that FIG. 29 must be the correct orien-
tation because the closed mark is located, as described
above, in the lower-�left corner of the plate 104. Since
FIGS. 26 and 29 are clearly and unambiguously the cor-
rectly oriented images, the technician, dentist or other
person reading the images knows with certainty that the
condition 103 is on the patient’s right side.
�[0060] Like FIGS. 26, 27, 28 and 29, FIGS. 30, 31, 32
and 33 illustrate four images that can be produced using
a digital X-�ray plate according to this embodiment of as-
pects of the invention, exposed from each of two sides,
using each of two differently located sources, e.g., posi-
tioned at SOURCE L and SOURCE R. This embodiment
has an open circle mark on the X-�ray sensitive side of
the plate, in one corner, and a filled circle mark on the
other side of the plate, in this case in the same corner.
In the embodiment illustrated by the resulting images in
FIGS. 30, 31, 32 and 33, the marks are located in a top
corner, rather than a bottom corner, as explained below.
In using this embodiment, attention need not be paid to
which side faces the source because, as explained be-
low, different marks appear on the image produced, de-
pending on the side from which the plate is exposed.
�[0061] Suppose, for the purpose of analyzing the im-
ages in FIGS. 30, 31, 32 and 33, that the technician,
dentist or other exposing this patient’s digital dental X-
ray plate 104 has oriented the open circle, and conse-
quently the sensitive side of the plate 104, toward the X-
ray source located at the position SOURCE R, and in the
upper left corner of the plate 104 as viewed from the
direction of the X- �ray source located at the position
SOURCE R. In this embodiment, the filled circle is on the
opposite side of the plate 104, in the same corner as the
open circle. FIG. 30 is the image read from the sensitive
side of the plate 104, when the plate so oriented is ex-
posed by an X-�ray source at the location designated
SOURCE R. The dentist reading such an image will rec-
ognize that it was exposed from the sensitive side of the
plate 104 because of the presence of the open circle 201.
However, the image could be inadvertently or intention-
ally reoriented by horizontally flipping the image so the
open circle 201 appears in the upper right corner of the
image, as shown in FIG. 31. Note that it is known that
the open mark, as described above, is oriented to the
upper-�left corner of the plate 104, and must appear in
that corner when the image is properly oriented. Thus, it
is clear that FIG. 30 represents the correct orientation of
the image exposed through the sensitive side of the plate
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104. The same plate 104, oriented the same way, but
exposed from an X-�ray source at the location designated
SOURCE L, when read from the sensitive side of the
plate 104, produces the image shown in FIG. 32. The
image of FIG. 33 can be produced by manipulation of the
image processing software to horizontally flip the image
of FIG. 32, so as to locate the closed circle 1801 in the
upper right corner of the image, as expected for an image
produced by exposing the plate 104 from the "back side"
of the plate. It is known that FIG. 33 must be the correct
orientation because the closed mark is located, as de-
scribed above, in the lower-�left corner of the plate 104.
Since FIGS. 30 and 33 are clearly and unambiguously
the correctly oriented images, the technician, dentist or
other person reading the images knows with certainty
that the condition 103 is on the patient’s right side.
�[0062] In a third embodiment of the invention, shown
in FIG. 39, the markers are asymmetric, are asymmetri-
cally placed with respect to the plate surface axes of sym-
metry, and both "front side" and "back side" markers are
employed. In the example, the markers 3901 and 3902
are made in the shape of arrows. Of course, markers
3901 and 3902 could be any suitable directional marker
meeting the further requirements described in connec-
tion with this embodiment. Let us further suppose that
the "front side" marker 3901 is a thin, short, horizontally
directed arrow pointing at the right vertical edge of the
plate at the lower edge of image 3900, while the "back
side" marker 3902 is a solid arrow, also horizontally di-
rected at the lower edge of a "landscape" oriented plate,
but pointing away from the vertical edge of the plate of
image 3900. For purpose of illustration, by virtue of their
size and placement on the opposite sides of plane de-
fined by the plate, the relationship between the markers
3901, 3902 produces an overlap between the image of
the two markers. In this particular arrangement, when
the plate is exposed from the "back side" and then
scanned, the two arrows overlap producing an image of
the larger solid arrow of the "back side" marker on the
plate image and obscuring the thinner "front side" marker.
Thus, only one arrow shows in any exposed and scanned
plate image.
�[0063] In extending the method of analysis used in the
discussion relating to FIG. 38 to this third embodiment
of the invention, all possible landscape images that can
be produced with exposure from the "front side" and then
manipulated through the plane rotations and reflections
described earlier are illustrated in FIG. 40. In the interest
of simplicity of the illustration only "landscape" orientation
of the image need be discussed presently: By virtue of
the relative ease in finding the superior-�inferior orienta-
tion, it is for practical reasons nearly impossible to con-
fuse two, intraoral dental images, as well as images of
many other anatomical structures, which are related to
each other by a rotation of ninety degrees because a
horizontal image and a vertical image have teeth aligned
either with the short or the long axis of the plate, an easily
discriminated condition. Furthermore, the different orien-

tations of the plate are typically used in different applica-
tions. "Portrait" orientation is generally used with anterior
tooth periapical and also vertical bitewing studies, where-
as "landscape" orientation is used with posterior tooth
periapical and also horizontal bitewing studies. Also, it
has been already demonstrated earlier in the discussion
regarding FIG. 38 relative to "landscape" oriented imag-
es, that this method of analysis can be extended to and
is valid for "portrait" oriented images.
�[0064] The following discussion of FIG. 40 extends the
method of analysis applied regarding FIG. 38 to the third
embodiment of the invention. The two motions, a 180
degree rotation around an axis perpendicular to the plane
of the plate (or the image) at the intersection of its long
and short axis, and a reflection through a vertical plane
perpendicular to the plane of the image, are the four
modes of manipulation which, singly or when combined,
produce all allowed orientations of the image.
�[0065] The first mode is "pre-�exposure" reflection of
the plate, changing whether the plate is exposed from
the "front side" or from the "back side". Depending on
which initial reflection position a plate has been exposed
in, one of group 4001 and 4002 will be the starting point
of analysis.
�[0066] The second mode of manipulation is a physical
rotation of the plate prior to exposure involved in changing
the orientation from "portrait" to "landscape", and if con-
tinued, back to "landscape", and which changes the re-
lationship between the location of the marker and details
of the image produced by the shadow-�gram. As has been
demonstrated in the discussion regarding FIG. 38 and
FIGs. 2 through 33 there exists equivalence between the
two possible orientations attainable through this mode
within the "landscape" orientation, and by extension also
within the "portrait" orientation; therefore, further discus-
sion of this manipulation will be deferred after stating that
this rotation mode produces an effect on an asymmetric,
or asymmetrically placed, marker which is equivalent to
a reflection through a point located at the intersection of
the plate’s long and short axis of symmetry. Which initial
exposure rotation has occurred determining whether the
starting point for analysis of an image will be in the left
column of images or the right column of images in FIG. 40.
�[0067] The third mode, a rotation of the plate after ex-
posure, when mounted into the scanner or by software
once the data has been captured, maintains the relation-
ship between the location of the marker and the details
of the shadow-�gram. As discussed below, this mode is
illustrated by movements between the left and right col-
umns of FIG. 40. This mode is referred to as "post-�expo-
sure" rotation.
�[0068] The fourth mode is software reflection of the
image after capture. This manipulation is illustrated in
FIG. 40 by vertical movement between rows, while re-
maining within the original group 4001 or 4002.
�[0069] A plate having "front side" markers and "back
side" markers, exposed from an arbitrary side and then
manipulated by image processing software will produce
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one of the images of FIG. 40, as noted above. Analysis
of those images is discussed below in connection with
four hypothetical starting points 4003, 4004, 4007 and
4008.

Hypothetical #1

�[0070] An image scanned from a plate exposed in the
conventionally "correct" orientation, that is, with the "front
side" marker facing the source of radiation and at the
lower edge is shown in image 4003. Software manipula-
tions by rotation or reflection can produce any of images
4004, 4005, or 4006 in group 4001. However, note that
the thin, "front side" marker arrow is at the lower edge
facing right when the image 4002 is correctly oriented.

Hypothetical #2

�[0071] An image as scanned from a plate exposed
from the "front side", but rotated so that the "front side"
marker is at the upper edge producing the scanned image
4004. Again, software manipulation can produce any of
the images 4003, 4005 and 4006. When correctly orient-
ed for viewing, this image 4004 has the thin, "front side"
marker arrow at the upper edge facing left.

Hypothetical #3

�[0072] According to this hypothetical, the plate is ex-
posed from the "back side", with the "back side" marker
in the lower edge. When scanned, image 4007, with the
"back side" marker on the lower right, facing left is pro-
duced. Because this image was subject to a pre- �expo-
sure reflection, the scanned image 4007 is produced. A
software reflection produces the correct image 4009. Al-
though images 4008 and 4010 could also be produced
by software manipulation, observe that "correct" image
4009 has the thick, "back side" marker arrow at the lower
edge facing right.

Hypothetical #4

�[0073] According to this last hypothetical, the plate is
exposed from the "back side" after being rotated so that
the "back side" marker is at the upper edge, producing
scanned image 4008. In order to view the image in a
"correct" orientation, it is manipulated using software to
reflect horizontally the image 4008, to produce image
4010. The corrected image 4010 has the thick, "back
side" marker arrow at the upper edge facing left.
�[0074] A simple rule can be derived from the four fore-
going hypothetical using aspects of the third embodi-
ment, whereby any image produced using the embodi-
ment can be quickly and accurately oriented correctly for
viewing. For the landscape mode images, after orienting
an image correctly with respect to superior/�inferior parts
using rotation, any marker arrow at the top edge of the
image should point left, any marker arrow at the bottom

edge of the image should point right. The image must,
using software, be reflected horizontally to achieve cor-
rect orientation if the rule is not met initially.
�[0075] In a fourth embodiment of the invention, illus-
trated in FIG. 41, two "front side" 4101, 4102 and two
"back side" markers 4103, 4104 are used in the following
manner. The relationship between markers 4101, 4103,
and 4104 is similar to that described in connection with
markers 3901 and 3902 of the third embodiment. How-
ever, a second set of markers 4102, 4104 bearing a sim-
ilar relationship is located at the point of reflection of the
first set through a line passing perpendicularly through
the center of the face of the plate.
�[0076] All possible images 4201-4208 generated by
scanning such a plate exposed to a radiation source form
the "front side" and from the "back side" are shown in
corresponding positions to those of FIG. 40. The arrows
associated with the properly oriented images all point to
the right if they are in the lower half of the image and to
the left if they are in the upper half of the image, making
a rule stated above even easier to apply. Such design of
the marker shape and location in the processed image
facilitates not only accurate and unambiguous orientation
but also further reduces the number of decisions that an
operator must make in the process of arranging the im-
ages in the mount, thus reducing the time required for
the operation.
�[0077] Furthermore, even if one of the markers should
be obscured by the shadow of a clinical structure which
is radiopaque, e.g. a metallic filling or crown, the other is
present to even in this rare situation provide indication
of the laterality of the image.
�[0078] In a yet another embodiment of the invention,
the plate is fitted with two layers of sensitive material,
each possessing a small "front side" marker and allowing
the mechanism which converts the latent image into a
visible diagnostic image to read the plate from either or
both sides and producing a recognizable pattern of that
marker in such a diagnostic image, and a different indi-
cator- �informing marker, housed between the two sensi-
tive layers,� capable of producing a recognizable patter,
preferably the image of the "front side" marker as in the
foregoing embodiment, readable from either of the sen-
sitive layers if such material lies between a radiation
source and that layer.
�[0079] An example of aspects of this embodiment is
shown by the plate 4400 illustrated in FIGS. 44A and
44B. The "front side" marker set FIG. 44A is compro-
mised of two pairs, one pair on each side, of two arrows
4401, arranged on the plate in the following manner: each
arrow, lying along and near a long edge if the plate, orig-
inates near the midpoint of the nearest long edge, origi-
nates near the midpoint of the nearest long edge and
points toward the right short edge if it is located near the
lower edge, or toward the left short edge if lying near the
upper long edge. The same arrangement of arrows is
present on the reverse side of the plate. The two arrows
reflect onto one another through the point of intersection
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4402 of the long 4403 and the short 4404 axes of sym-
metry of the plate as represented in FIGS. 44A and 44
B. The resulting "front side" marker configuration is such
that the two sides 4405 and 4406 of the plate are indis-
tinguishable from one another through any manipulations
that preserve the "landscape" or "portrait" orientation of
the plate 4400, i.e. any 180 degree or multiple thereof,
rotation about any of the principal axes 4403 and 4404
of symmetry or the point 4402 of symmetry.
�[0080] According to further aspects of this embodi-
ment, between the two phosphor film layers lie near the
tail ends of each of the four arrows 4401, radiopaque
medium deposits 4407 which can cast a shadow onto
the phosphor on the other side of the plate opposite the
source of radiation and the radiographed object. In the
landscape orientation (as shown), the above arrange-
ment of airow-�shaped -front side" markers 4401 and in-
ternal material 4407 compromising a "back side" marker,
any image of an object exposed from and read from the
same side of the plate will have proper orientation, as
always, as scanned, with the lower edge arrow 4401
pointing to the right and the "back side" marker 4407
shadow absent. On the other hand, as shown in FIG. 45,
any image 4501 of an object exposed from one side of
the plate and read from the other will reveal the back
side" marker image 4502, which will appear at the right
side, i.e. the tail, of the lower arrow 4503 when diagnostic
image has been properly oriented by the software. An
image with the lower arrow (FIG. 44, 4401)� pointing right
in the absence of the "back side" marker shadow has
also been properly oriented. However, an image (not
shown) with a "back side" marker shadow present at the
left end, i.e. the tail, of the "front side" marker would in-
dicate an image in which right and left are reversed and
requiring software reflection for proper orientation of the
diagnostic image. As with the previous embodiments
similar analysis generates simple rules for proper image
orientation.
�[0081] As seen from the above discussion, plates ac-
cording to the various embodiments described produce
images with distinctive markers permanently embedded
in the image information. The distinctive markers can be
recognized and acted upon by the dentist or technician
viewing the images, or can be automatically recognized
and acted upon by the image processing software used
to view the images. More sophisticated software can first
perform the superior/�inferior orientation on its own, based
on any suitable image processing rules, while less so-
phisticated software can rely on the operator to first per-
form the superior/�inferior orientation. In order to effect
automatic orientation recognition and reorientation, the
image processing software would next search the known
possible locations of the markers for those particular
shapes corresponding to the markers. When one of those
shapes is found in one of those possible locations of the
markers, a rule for correctly orienting the image is then
applied. In the case of the third or fourth embodiments
described above, the simple rule set forth above can eas-

ily be applied automatically by the software to bring each
image immediately into its correct orientation. The soft-
ware can also be written to replace a marker recognized
within an image with one of its own. The substitution
would help those using the images recognize that they
have been processed and correctly oriented.
�[0082] Another software enhancement is also possible
in connection with aspects of embodiments of the inven-
tion. The reflection process performed by the image
processing software can modify the file by toggling a "re-
flection flag" indicative of whether the image has been
reflected an odd or even number of times. The reflection
flag can be embedded within the image file, can be stored
in an independent file, can be part of the image file name,
or stored in any other suitable location. The value of the
reflection flag can represent one of two states. The re-
flection process and reflection flag would preferably sat-
isfy the following conditions:�

1. The reflection process flips the reflection flag state
from one to the other, each time a reflection was
applied to a given image, thereby tracking the
number of reflections, modulo two;
2. The image file so processed is modified to include
a graphic, text or other indication, that the image has
been reflected horizontally (through a vertical axis
of reflection); and
3. The repeated use of the reflection tool would tog-
gle the reflection flag between the two states each
time it is used.

�[0083] The image processing system would display a
correctly oriented image either if the "back side" marker
were present and the reflection flag were indicating an
odd number of reflection operations, or if the "back side"
marker were absent and the reflection flag indicated an
even (including zero) number of reflection operations.
�[0084] Plates embodying aspects of the invention can
be manufactured by any suitable method. The mark to
be produced can be of any arbitrary size relative to the
size of the plates to be produced. In production methods
in which one or more plates are cut from larger sheets
or webs of material coated on one side with phosphor or
another radio- �sensitive material, placement of the mark
can be synchronized with the locations from which the
plates are cut, may be randomly placed relative to the
locations from which the plates are cut, or may completely
blanket the locations from which the plates are cut. Syn-
chronization can be achieved by any suitable method,
including those known in the printing arts for aligning
printed elements and die cuts.
�[0085] A small, highly distinctive mark can be placed
in a consistent, predetermined location, whereas a blan-
ket pattern used as the mark should also be highly dis-
tinctive, so as to the distinguish it from patterns likely to
be seen in the diagnostic image. Preferable blanket pat-
ters are rectilinear or angular, rather than mottled, curved
or random, so as to be distinguishable from naturally oc-
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curring patterns in the diagnostic image.
�[0086] As noted above, production of the mark or pat-
tern on the plate can be done using any suitable means
of varying the transmission or absorption of the diagnos-
tic radiation.
�[0087] For example, the substance of the plate which
carries the phosphor might be manufactured in such a
way that its absorption of the radiation which produces
the latent image in the phosphor is not uniform. The non-
uniformity can take the form of the desired mark or pat-
tern. Examples of processes capable of producing the
desired non-�uniformity are now described.
�[0088] Alternatively, also as noted above, production
of the mark or pattern can be done by varying the output
of an exposed plate, for example by varying the phosphor
type, thickness or presence.
�[0089] The pattern can be an integral part of the bulk
substance of a plate having a non-�uniform composition.
This can be accomplished by the introduction of a mate-
rial which would locally increase the extinction coefficient
of the radiation and produce a recognizable pattern in
the shadow cast on the phosphor when exposed from its
side of the phosphor. During manufacture, a radio-
opaque material, e.g. heavy metal salt powder of an ap-
propriate particle size, can be added to the material from
which the plate is formed. This addition can be performed
in such way that the material would not become homo-
geneous prior to the finishing of the plate for example
while the materials are in a semi- �flowable state, before
hardening into finished sheets.
�[0090] The patterns can be introduced during the man-
ufacturing of the plate as a modification of the sheet which
holds the phosphor of the finished plate. Examples which
can be combined as desired, include to hot press, adhere,
stamp, print with ink or foil, spray, re-�sublimate, dust,
inlay, or otherwise deposit, or impress into, the sheet a
material of different extinction coefficient than the bulk
material of the sheet. This would introduce a recogniza-
ble pattern into the shadow cast onto the phosphor when
exposed from its side.
�[0091] As shown in FIG. 34, the sheet from which the
plate is made may be a laminate or sandwich structure
in which at least one layer 3401 is capable of casting a
non-�uniform shadow onto the phosphor 3402. That layer
3401, for example, might be a metallic foil cutout provid-
ing the label pattern 3403. Alternatively, the non- �uniform
layer might be obtained by one of the other methods,
above which is then laminated into a finished structure.
The layer 3401 is applied to one side of a substrate 3404,
while the phosphor layer 3402, with a material 3405 cast-
ing a non-�uniform shadow thereon, is applied to the other
side of the substrate 3404. Protective layers 3406 and
3407 are applied to the outer surfaces of the structure.
One potential advantage of this approach is that a method
of deposition which might be inappropriate because of
instability, e.g. mechanical or chemical, of the radiopaque
deposit might become acceptable by sealing the depos-
ited material inside the sandwich, thereby making it sta-

ble between the layers. Another advantage is that an
otherwise convenient material which, because of unde-
sirable properties such as toxicity, might be excluded
from consideration as a surface coating, might be usea-
ble if present only in small amounts, safely sealed within
the structure of the plate. Such materials might be pow-
ders, inks, or foils containing heavy metals, elements,
their alloys, compounds or salts.
�[0092] Another method for producing zones of con-
trasting radiopacity within the plate is to inlay the sub-
strate of the plate with a full or partial thickness of material
possessing a significantly different coefficient of extinc-
tion at relevant wavelengths. One way to create a full
thickness inlay of this type, as shown in FIG. 35, is by
transversely sectioning a non-�homogeneous extrusion
block 3501, having embedded therein a material 3502
capable of casting a non- �uniform shadow onto the phos-
phor (FIG. 34, 3402, for example), where each transverse
section 3503 is thin enough to be used as an individual
plate.
�[0093] According to another structure, shown in FIG.
36, the plate is made of a material which itself has a
substantial degree of radiopacity, the variation in the in-
tensity of the shadow cast by the plate when exposed
from one side might also be produced by varying the
thickness of the substrate 3601 onto which the phosphor
is deposited. The substance of which the plate is made
would, in this example, need to possess a significant ex-
tinction coefficient for the wavelength of radiation used
in the exposure. For a substrate including, for example,
a heavy metal, a thick region 3602 would cast a more
intense shadow than a thinner region 3603. To protect a
patient from heavy metal exposure and to improve dura-
bility, protective layers 3406 and 3407 are also included.
�[0094] According to yet another construction, as
shown in FIG. 37, the mark or pattern, when the plate is
exposed in an incorrect orientation, i.e. through the "back
side", can be such as to cast a shadow onto the phosphor
clearly warning the reader of the radiograph that the plate
was exposed from the "wrong" side. The pattern 3701
and its intensity could render such an image unreadable,
necessitating repetition of the exposure in a prescribed
manner, i.e., with the phosphor facing the radiation
source. This construction of plate and mark or pattern
would be an improvement on the current phosphor plate
technology in that it would eliminate any ambiguity as to
the anatomical location of the source of the image re-
corded by the phosphor. Another advantage of this struc-
ture is that conventional dental film packets produce a
similar result; hence, the dental profession is accustomed
to such an approach. Such a disruptive label would, how-
ever, necessitate re-�exposing the patient to ionizing ra-
diation, when an exposure is improperly made, rather
than simply indicating that the exposure was made from
reverse side of the plate and permitting the reader to
subsequently manipulate the image to have its usual ori-
entation.
�[0095] According to yet another embodiment, illustrat-
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ed in cross- �section in FIG. 43, a small rivet, staple, brad
or the like 4301, optionally holding the structure of the
plate 4300 together, can serve as both a "front side"
marker and a "back side" marker. Accordingly to aspects
of this embodiment, the head 4302 of the rivet, staple,
brad or the like 4301 can provide the "front side" marker,
while the larger, spread foot 4303 of the rivet, staple, brad
or the like 4301 can provide the "back side" marker. It
should be understood that the roles of the head 4302 and
foot 4303 of the rivet, staple, brad or the like 4301 can
also be varied.
�[0096] According to yet another construction, as
shown in FIG. 46, the mark or pattern-�producing mass
of radiopaque material 4602 can be contained or embed-
ded within a matrix 4601 which then itself is affixed to the
location on the plate 4600 chosen to demonstrate expo-
sure from the indicated aspect of the sensitive layer in
the image. As shown, the matrix can be, for example, a
plastic frame 4601. The radiopaque material 4602 pro-
duces the "back side" marker, in this example. The frame
4602 can be constructed to provide compatibility with ex-
isting plate processing systems. Also, as shown, a sec-
ond frame 4603 can be configures to produce a "front
side" marker, as well. In this example, the "front side"
marker produces an areas which cannot be read because
it is blocked by a portion 4604 of the frame 4603. Such
matrix 4601, 4603 can be chemically bonded, solvent
welded, ultrasonically welded, directly molded onto, me-
chanically attached, or otherwise affixed to the plate 4600
so as not to interfere with the operation of the mechanism
used for converting the latent image into visible form.
�[0097] A variation on the embodiment of FIG. 46 is
shown in FIGs. 50, 51 and 52. In this variation, the "frame"
is not really a complete frame that surrounds the image
area, but rather abbreviated to occupy only a corner (or,
optionally, another small area out of the main image area)
of the plate 5000. The parts of this embodiment are now
described in detail.
�[0098] Plate 5000 has a corner region 5001 with two
voids 5002 and 5003 formed therein. The voids 5002 and
5003 are positioned, sized and shaped to retain the cor-
ner element (FIG. 51, 5100) to the plate 5000.
�[0099] As shown in FIG. 51, corner element 5100 has
two retaining studs 5101 and 5102, positioned, sized and
shaped to fit in the voids 5002 and 5003 of plate 5000.
Also, embedded within the material of which corner ele-
ment 5100 is formed is a shaped body 5103 of radio-
paque material. The body 5103 of radiopaque material
serves the function of the "back side" marker, while the
shapes of the tops of studs 5101 and 5102 serve the
function of the "front side" marker.
�[0100] For completeness, FIG. 52 shows the corner
element 5100 attached to the plate 5000, in a bottom
edge view.
�[0101] According to a simplified embodiment, shown
in FIG. 53, a plate 5300 has a pair of "front side" markers
5301 and a pair of "back side" markers 5302. If only the
"front side" markers 5301 appear, then the resulting im-

age indicates by the corners in which the "front side"
markers appear whether it has undergone post-�exposure
reflection. If both the "front side" markers 5301 and the
"back side" markers 5302 appear, then the resulting im-
age was exposed from the opposite side from which it
was read, i.e., it underwent pre-�exposure reflection.
There is insufficient information in the image, alone, to
determine whether that reflection has been corrected by
a subsequent post-�exposure reflection. However, as de-
scribed elsewhere, herein, software can replace the
markers in the image with markers designed to perma-
nently indicate the correct direction. This simplified em-
bodiment works equally well with material that must be
read only from the "front side" and material that can be
read from either side.
�[0102] As shown in FIG. 47, aspects of the invention
can be embodied in a plate 4700 having a phosphores-
cent, radiation sensitive layer 4701 and two transparent
layers 4702 and 4703. One or the other of the two trans-
parent layers 4702 and 4703 can be considered to be a
substrate layer providing mechanical support for the
structure, or a separate, transparent substrate layer (not
shown) can be used. Transparent layers 4702 and 4703
could, in fact, be omitted, provided another substrate lay-
er is provided, and radiopaque patterns 4704 and 4705
are provided to each side of layer 4701, for example by
overprinting. Each transparent layer 4702 and 4703
should be functionally transparent to both the excitation
wavelength and the phosphorescence wavelength of the
radiation sensitive layer 4701. In addition to functional
transparency, the layers 4702 and 4703 should exhibit
low enough dispersal to be suitable for the resolution
required by the application for which the plate is to be
used. Each transparent layer includes at an edge a ra-
diopaque pattern 4704 and 4705. Patterns 4704 and
4705 are selected for several qualities. They may, as in
this example, be the same pattern, when each is viewed
from the side of the radiation sensitive layer 4701 on
which the pattern is disposed. The patterns 4704 and
4705 should be inherently asymmetrical when the plate
is exposed and viewed from the same side, as shown in
FIG. 48, so that a horizontal or vertical reflection of the
pattern is readily apparent in the resulting image. The
patterns 4704 and 4705 should combine, when exposed
from one side and viewed from the other side to produce
a unique pattern different from that shown in FIG. 48, as
shown in FIG. 49.
�[0103] When an image as shown in FIG. 48 is read
from a plate, the operator can immediately discern that
the image is correctly oriented. Indeed, if the image is
inadvertently horizontally reflected, the pattern identifies
the incorrect orientation, which can then be corrected.
�[0104] When an image as shown in FIG. 49 is read
from a plate, the operator (or the software performing the
reading of the plate and storing of the image) can imme-
diately discern that the image is reversed due to having
been exposed from one side and read from the other.
The image can then be reflected horizontally and the pat-
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tern shown in FIG. 49 can be replaced with the patter
shown in FIG. 48, thus permanently embedding in the
image an indication of its correct orientation.
�[0105] Markers according to various aspects of em-
bodiments of the invention described above can be made
by casting low-�melt temperature compositions or alloys
into suitable shapes in a plate. Low temperature alloys,
including eutectic alloys of Sn, Sb, Bi, Pb and/or others
are suitable.
�[0106] Although described in connection with digital in-
traoral dental plates, it should now be evident that various
aspects of embodiments of the invention can be applied
to other medical and dental plates or films susceptible to
exposure from either side, but which can only be read or
scanned from one side.
�[0107] Having thus described several aspects of at
least one embodiment of this invention, it is to be appre-
ciated various alterations, modifications, and improve-
ments will readily occur to those skilled in the art. Such
alterations, modifications, and improvements are intend-
ed to be part of this disclosure, and are intended to be
within the scope of the invention as claimed. Accordingly,
the foregoing description and drawings are by way of
example only.

Claims

1. A radiation-�recording plate (104) constructed and ar-
ranged to form an image (205) of an object upon
exposure to radiation impinging on the object and
then incident upon the plate (104) from a front side
and to form an image (205) of the object upon expo-
sure to radiation impinging on the object and then
incident upon the plate (104) from a back side, char-
acterized by: �

the plate (104) including prior to exposure a
marker that produces a mark (201) detectable
in the image (205) after exposure to radiation
incident upon the plate (104) from only one of
the front side and the back side without con-
straint as to which, and indicative of both from
which of the front side and the back side the
plate (104) is exposed to the radiation and in-
dicative of orientation transformations per-
formed upon an image (205) recovered from the
plate (104) after exposure to the radiation.

2. The plate (104) of claim 1, the marker comprising a
medium opaque to the radiation impinging on the
object and then incident upon the plate (104), and
the marker covering a region located outside of a
primary image (105) forming area when the plate
(104) is exposed from either side.

3. The plate (104) of claim 2, sensitive to X-�radiation,
the medium comprising one of a heavy element, an

alloy including a heavy element, a compound includ-
ing a heavy element or a salt of a heavy element.

4. The plate (104) of claim 3, the heavy element being
one of Pb, Sn, Bi, I and Ba.

5. The plate (104) of claim 2, sensitive to X-�radiation,
the medium comprising a heavy metal suspended in
a binder applied to the region.

6. The plate (104) of claim 1, the marker having asym-
metry about at least One axis.

7. The plate (104) of claim 6, wherein the marker has
horizontal asymmetry about a vertical axis relative
to a normal image orientation.

8. The plate (104) of claim 6, wherein the marker has
vertical asymmetry about a horizontal axis relative
to a normal image orientation.

9. The plate (104) of claim 1, the marker further com-
prising a back side marker (4407) producing a mark
in the image (205) whose appearance in the image
on the plate indicates exposure from the back side
without interfering with a region of a primary image
(205) forming area.

10. The plate (104) of claim 9, wherein the marker is a
rivet (4301) having a head and a foot, the head and
the foot covering different areas.

11. The plate (104) of claim 9, wherein the marker com-
prises:�

a front frame (4603); and
a back frame (4601);
the front frame (4603) and the back frame (4601)
covering different areas.

12. The plate (104) of claim 9, wherein the marker com-
prises;�

a front-�side pattern (4704) always present in the
image; and
a back-�side pattern (4705) present in the image
(205) in combination with the front- �side pattern
(4704) after exposure from the back side.

13. The plate (104) of claim 9, wherein the marker com-
prises:�

a corner element (5100) having a front and a
back, the front and the back covering different
areas not including a region of a primary image
forming area.

14. The plate (104) of claim 9, having a layer sensitive
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to the radiation that is readable only from the front
side, the back side marker further (4407) comprising
at least one of a material that enhances reading the
sensitive layer and a material that attenuates reading
of the sensitive layer.

15. The plate (104) of claim 9, wherein the back side
marker (4407) further comprises at least one of a
material that enhances exposure of the plate in a
defined region and a material that attenuates expo-
sure of the plate in the defined region.

16. The plate (104) of claim 15, wherein the back side
marker (4407) further comprises one of a heavy el-
ement, an alloy including a heavy element, a com-
pound including a heavy element or a salt of a heavy
element.

17. The plate (104) of claim 16, the heavy element being
one of Pb, Sn, Bi, I and Ba.

18. The plate (104) of claim 1, further comprising a front
side marker (4401) producing a mark in the image
(205) whose appearance in the image (205) on the
plate (104) indicates exposure from the front side.

19. The plate (104) of claim 18, having a layer sensitive
to the radiation that is readable at least from the front
side, the front side marker (4401) further comprising
at least one of a void defined in the layer sensitive
to the radiation, a material that enhances a signal
returned in the area of the marker when reading the
sensitive layer and a material that attenuates the sig-
nal returned in the area of the marker when reading
the sensitive layer.

20. The plate (104) of claim 19, readable only from the
front side by exciting the layer sensitive to the radi-
ation with an excitation wavelength to generate a
return signal at a return signal wavelength, the front
side marker (4401) functionally opaque to at least
one of the excitation signal wavelength and the re-
turn signal wavelength.

21. The plate (104) of claim 19, wherein the front side
marker (4401) further comprises one of a heavy el-
ement, an alloy including a heavy element, a com-
pound including a heavy element or a salt of a heavy
element.

22. The plate (104) of claim 21, the heavy element being
one of Pb, Sn, Bi, I and Ba.

23. The plate (104) of claim 19, wherein the front side
marker (4401) further comprises a
void defined in the layer sensitive to the radiation.

24. The plate (104) of claim 1, the marker having asym-

metry about at least one axis and the marker further
comprising a front side marker (4401) and a back
side marker (4407).

25. The plate (104) of claim 24, wherein the marker has
horizontal asymmetry about a vertical axis relative
to a normal image orientation.

26. The plate (104) of claim 25, wherein the front side
marker (4401) further comprises:�

a region defined to have a directional marker
shape pointed in a first direction when viewed
from the front side.

27. The plate (104) of claim 26, wherein the back side
marker (4407) further comprises:�

a region defined to have a directional marker
shape pointed in a second direction different
from the first direction when viewed from the
front side.

28. The plate (104) of claim 27, wherein the back side
marker (4407) is positioned so as to obscure the front
side marker (4401) when the plate is exposed from
the back side and read from the front side.

29. The plate (104) of claim 24, wherein the marker has
vertical asymmetry about a vertical axis relative to a
normal image orientation.

30. The plate (104) of claim 29, wherein the front side
marker (4401) further comprises:�

a region defined to have a directional marker
shape pointed in a first direction when viewed
from the front side.

31. The plate (104) of claim 30, wherein the back side
marker (4407) further comprises:�

a region defined to have a directional marker
shape pointed in a second direction different
from the first direction when viewed from the
front side.

32. The plate (104) of claim 31, wherein the back side
marker (4407) is positioned so as to obscure the front
side marker (4401) when the plate is exposed from
the back side and read from the front side.

33. The plate (104) of claim 19, further comprising an-
other sensitive layer, wherein the back side marker
(4407) is disposed between the sensitive layer and
the other sensitive layer, and the plate (104) further
comprising another front side marker (4401) relative
to the other sensitive layer.
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34. A method of identifying a side from which a radiation-
recording plate (104) arranged to form an image
(205) of an object upon exposure to radiation imping-
ing on the object and then incident upon the plate
(104) from a front side and arranged to form an image
(205) of the object upon exposure to radiation im-
pinging upon the object and then incident upon the
plate (104) from a back side has been exposed to
radiation, comprising: �

exposing the plate to the radiation incident upon
the plate from only one of the front side and the
back side without constraint as to which; and
obtaining an image (205) produced by exposing
the plate to the radiation impinging on the object
and then incident upon the plate (104); �charac-
terized by:
incorporating in the plate prior to exposure, in a
position that substantially does not interfere with
a primary image forming area of the plate (104),
a marker producing a mark (201) whose appear-
ance in an image identifies both from which of
the front side and the back side the plate is ex-
posed to the radiation and which is indicative of
any mirroring transformations performed upon
an image (205) recovered from the plate after
exposure to the radiation; and
observing the image (205) for the identification
of which of the front side and the back side of
the plate is exposed and for the indication of any
mirroring transformations.

35. The method of claim 34, further comprising:�

arranging the marker to produce the mark (201)
so as to indicate whether the plate (104) was
flipped or rotated prior to exposing; and
observing the image (205) for the indication.

36. The method of claim 35, further comprising:�

observing the image (205) using image process-
ing software, the image processing software
recognizing the mark (201) and reorienting the
image (205) to have a clinically expected orien-
tation.

37. The method of claim 36, further comprising:�

storing with the image (205) an indication of
whether the image (205) has been flipped an
odd number of times.

38. The method of claim 36, further comprising:�

substituting for the mark (201) a replacement
mark indicative of the software having proc-
essed the image (205);

storing the image (205) with the replacement
mark.

39. The method of claim 38, wherein substituting further
comprises: �

arranging the replacement mark to be visible
and asymmetric with respect to both axes
whereby the replacement mark indicates an ori-
entation of the image (205) that is recognizable
with respect to both axes.

40. The method of claim 38, further comprising:�

storing with the image (205) an indication of
whether the image (205) has been reoriented
by an odd number of times.

Patentansprüche

1. Strahlungsaufzeichnungsplatte (104), die konstru-
iert und ausgelegt ist, um ein Bild (205) eines Objekts
nach Aussetzen einer Strahlung zu bilden, die auf
das Objekt trifft und dann auf die Platte (104) von
einer Vorderseite einfällt, und um ein Bild (205) des
Objekts nach Aussetzen einer Strahlung zu bilden,
die auf das Objekt trifft und dann auf die Platte (104)
von einer Rückseite einfällt, dadurch gekennzeich-
net, dass: �

die Platte (104), die vor einem Aussetzen einen
Marker umfasst, der eine Markierung (201) her-
stellt, die im Bild (205) nach Aussetzen einer
Strahlung detektierbar ist, die auf die Platte
(104) von entweder der Vorderseite oder der
Rückseite einfällt ohne Beschränkung welche,
und sowohl angibt, ob die Platte (104) von der
Vorderseite oder der Rückseite der Strahlung
ausgesetzt ist, als auch Orientierungstransfor-
mationen, die auf einem Bild (205) durchgeführt
werden, das von der Platte (104) nach Ausset-
zen der Strahlung wiederhergestellt wird.

2. Platte (104) gemäß Anspruch 1, wobei der Marker
ein Medium umfasst, das bezüglich der Strahlung
undurchlässig ist, die auf das Objekt trifft und dann
auf die Platte (104) einfällt, und der Marker einen
Bereich bedeckt, der außerhalb einer Primärbild
(105) bildenden Fläche gelegen ist, das einen Be-
reich bildet, wenn die Platte (104) von einer der bei-
den Seiten ausgesetzt wird.

3. Platte (104) gemäß Anspruch 2, die empfindlich auf
Röntgenstrahlung ist, wobei das Medium eines um-
fasst aus: ein schweres Element, eine ein schweres
Element umfassende Legierung, eine ein schweres
Element oder ein Salz eines schweren Elements um-
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fassende Verbindung.

4. Platte (104) gemäß Anspruch 3, wobei das Schwer-
metall eines aus Pb, Sn, Bi, I und Ba ist.

5. Platte (104) gemäß Anspruch 2, die empfindlich auf
Röntgenstrahlung ist, wobei das Medium ein
Schwermetall umfasst, das in einem auf den Bereich
angewandten Binder in Suspension gehalten ist.

6. Platte (104) gemäß Anspruch 1, wobei der Marker
eine Asymmetrie um wenigstens eine Achse auf-
weist.

7. Platte (104) gemäß Anspruch 6, wobei der Marker
eine horizontale Asymmetrie um eine vertikale Ach-
se relativ zu einer normalen Bildorientierung auf-
weist.

8. Platte (104) gemäß Anspruch 6, wobei der Marker
eine vertikale Asymmetrie um eine horizontale Ach-
se relativ zu einer normalen Bildorientierung auf-
weist.

9. Platte (104) gemäß Anspruch 1, wobei der Marker
ferner einen Rückseitenmarker (4407) umfasst, der
eine Markierung in dem Bild (205) herstellt, deren
Erscheinen in dem Bild auf der Platte ein Aussetzen
von der Rückseite angibt, ohne mit einem Bereich
einer Primärbild (205) bildenden Fläche zu interfe-
rieren.

10. Platte (104) gemäß Anspruch 9, wobei der Marker
eine Niete (4301) ist, die einen Kopf und einen Fuß
aufweist, wobei der Kopf und der Fuß unterschied-
liche Flächen bedecken.

11. Platte (104) gemäß Anspruch 9, wobei der Marker
umfasst: �

einen Vorderrahmen (4603); und
einen Rückrahmen (4601);
wobei der Vorderrahmen (4603) und der Rück-
rahmen (4601) unterschiedliche Flächen be-
decken.

12. Platte (104) gemäß Anspruch 9, wobei der Marker
umfasst: �

ein Vorderseitenmuster (4704), das immer im
Bild anwesend ist; und
ein Rückseitenmuster (4705), das im Bild (205)
anwesend ist in Kombination mit dem Vorder-
seitenmuster (4704) nach Aussetzen von der
Rückseite.

13. Platte (104) gemäß Anspruch 9, wobei der Marker
umfasst: �

ein Eckelement (5100) mit einer Vorderseite und
einer Rückseite, wobei die Vorderseite und die
Rückseite verschiedene Flächen bedecken, die
nicht einen Bereich einer Primärbild bildenden
Fläche umfassen.

14. Platte (104) gemäß Anspruch 9 mit einer Schicht,
die empfindlich auf die Strahlung ist, die nur von der
Vorderseite lesbar ist, wobei der Rückseitenmarker
(4407) ein Material umfasst, das ein Lesen der emp-
findlichen Schicht verstärkt, oder ein Material, das
ein Lesen der empfindlichen Schicht abschwächt.

15. Platte (104) gemäß Anspruch 9, wobei der Rücksei-
tenmarker (4407) ferner wenigstens ein Material um-
fasst, das ein Aussetzen der Platte in einem definier-
ten Bereich entspricht, oder ein Material, das ein
Aussetzen der Platte im definierten Bereich ab-
schwächt.

16. Platte (104) gemäß Anspruch 15, wobei der Rück-
seitenmarker (4407) ferner eines umfasst aus einem
schweren Element, einer ein schweres Element um-
fassenden Legierung, einer ein schweres Element
oder ein Salz eines schweren Elements umfassen-
den Verbindung umfasst.

17. Platte (104) gemäß Anspruch 16, wobei das schwere
Element eines ist aus Pb, Sn, Bi, I und Ba.

18. Platte (104) gemäß Anspruch 1, welche ferner einen
Vorderseitenmarker (4401) umfasst, der eine Mar-
kierung in dem Bild (205) erzeugt, deren Erscheinen
in dem Bild (205) auf der Platte (104) ein Aussetzen
von der Vorderseite angibt.

19. Platte (104) gemäß Anspruch 18, die eine Schicht
aufweist, die empfindlich auf die Strahlung ist, die
wenigstens von der Vorderseite lesbar ist, wobei der
Vorderseitenmarker (4401) ferner wenigstens eines
umfasst: eine Lücke, die in der Schicht definiert ist,
die empfindlich auf die Strahlung ist, ein Material,
das ein Signal verstärkt, das in der Fläche des Mark-
ers zurückgegeben wird, wenn die empfindliche
Schicht gelesen wird, und ein Material, das das Si-
gnal abschwächt, das in der Fläche des Markers zu-
rückgegeben wird, wenn die empfindliche Schicht
gelesen wird.

20. Platte (104) gemäß Anspruch 19, die nur von der
Vorderseite lesbar ist durch Anregen der Schicht,
die empfindlich auf die Strahlung ist, mit einer Anre-
gungswellenlänge, um ein Rückgabesignal zu er-
zeugen bei einer Rückgabesignalwellenlänge, wo-
bei der Vorderseitenmarker (4401) funktional un-
durchlässig bezüglich der Anregungssignalwellen-
länge oder der Rückgabesignalwellenlänge ist.
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21. Platte (104) gemäß Anspruch 19, wobei der Vorder-
seitenmarker (4401) ferner eines umfasst aus einem
schweren Element, einer ein schweres Element um-
fassenden Legierung, einer ein schweres Element
oder ein Salz eines schweren Elements umfassen-
den Verbindung.

22. Platte (104) gemäß Anspruch 21, wobei das schwere
Element eines aus Pb, Sn, Bi, I und Ba ist.

23. Platte (104) gemäß Anspruch 19, wobei der Vorder-
seitenmarker (4401) ferner eine Lücke umfasst, die
in der auf die Strahlung empfindlichen Schicht defi-
niert ist.

24. Platte (104) gemäß Anspruch 1, wobei der Marker
eine Asymmetrie um wenigstens eine Achse auf-
weist und der Marker ferner einen Vorderseitenmar-
ker (4401) und einen Rückseitenmarker (4407) auf-
weist.

25. Platte (104) gemäß Anspruch 24, wobei der Marker
eine horizontale Asymmetrie um eine vertikale Ach-
se relativ zu einer normalen Bildorientierung auf-
weist.

26. Platte (104) gemäß Anspruch 25, wobei der Vorder-
seitenmarker (4401) ferner umfasst:�

einen Bereich, der definiert ist, um eine gerich-
tete Markerform zu haben, die von der Vorder-
seite aus gesehen in eine erste Richtung zeigt.

27. Platte (104) gemäß Anspruch 26, wobei der Rück-
seitenmarker (4407) ferner umfasst:�

einen Bereich, der festgelegt ist, eine gerichtete
Markerform zu haben, die von der Vorderseite
aus gesehen in eine zweite Richtung zeigt, die
anders als die erste Richtung ist.

28. Platte (104) gemäß Anspruch 27, wobei der Rück-
seitenmarker (4407) positioniert ist, um den Vorder-
seitenmarker (4401) zu verdecken, wenn die Platte
von der Rückseite ausgesetzt ist und von der Vor-
derseite gelesen wird.

29. Platte (104) gemäß Anspruch 24, wobei der Marker
eine vertikale Asymmetrie um eine vertikale Achse
relativ zu einer normalen Bildorientierung aufweist.

30. Platte (104) gemäß Anspruch 29, wobei der Vorder-
seitenmarker (4401) ferner umfasst:�

einen Bereich, der definiert ist, eine gerichtete
Markerform zu haben, die von der Vorderseite
aus gesehen in eine erste Richtung zeigt.

31. Platte (104) gemäß Anspruch 30, wobei der Rück-
seitenmarker (4407) ferner umfasst:�

einen Bereich, der definiert ist, eine gerichtete
Markerform zu haben, die von der Vorderseite
aus gesehen in eine zweite Richtung zeigt, die
anders als die erste Richtung ist.

32. Platte (104) gemäß Anspruch 31, wobei der Rück-
seitenmarker (4407) positioniert ist, um den Vorder-
seitenmarker (4401) zu verdecken, wenn die Platte
von der Rückseite ausgesetzt ist und von der Vor-
derseite gelesen wird.

33. Platte (104) gemäß Anspruch 19, welche ferner eine
weitere empfindliche Schicht umfasst, wobei der
Rückseitenmarker (4407) zwischen der empfindli-
chen Schicht und der weiteren empfindlichen
Schicht angeordnet ist, und die Platte (104)� ferner
einen weiteren Vorderseitenmarker (4401) relativ
zur weiteren empfindlichen Schicht umfasst.

34. Verfahren zum Identifizieren einer Seite, von der ei-
ne Strahlungsaufzeichnungsplatte (104), die ausge-
legt ist, ein Bild (205) eines Objekts nach Aussetzen
einer Strahlung zu bilden, die auf das Objekt trifft
und dann auf die Platte (104) von einer Vorderseite
einfällt, und ausgelegt ist, ein Bild (205) des Objekts
nach Aussetzen einer Strahlung zu bilden, die auf
das Objekt trifft und dann auf die Platte (104) von
einer Rückseite einfällt, einer Strahlung ausgesetzt
worden ist, welches umfasst:�

Aussetzen der Platte der Strahlung, die auf die
Platte einfällt, von entweder der Vorderseite
oder der Rückseite ohne Beschränkung welche;
und
Erhalten eines Bildes (205), das hergestellt wird
durch Aussetzen der Platte der Strahlung, die
auf das Objekt trifft und dann auf die Platte (104)
einfällt; gekennzeichnet durch:
Einfügen in die Platte vor einem Aussetzen, in
einer Position, die im Wesentlichen nicht mit ei-
ner Primärbild bildenden Fläche der Platte (104)
interferiert, eines Markers, der eine Markierung
(201) herstellt, deren Erscheinen in einem Bild
sowohl identifiziert, ob die Platte von der Vor-
derseite oder der Rückseite der Strahlung aus-
gesetzt ist, als auch Spiegelungstransformatio-
nen angibt, die auf einem Bild (205) durchge-
führt werden, das von der Platte nach Aussetzen
der Strahlung wiederhergestellt wird; und
Beobachten des Bildes (205) zur Identifizierung,
ob die Vorderseite oder die Rückseite der Platte
ausgesetzt ist, und zur Angabe von Spiege-
lungstransformationen.

35. Verfahren gemäß Anspruch 34, welches ferner um-
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fasst: �

Anordnen des Markers, um die Markierung
(201) zu erzeugen, um anzugeben, ob die Platte
(104) vor einem Aussetzen gewendet oder ro-
tiert wurde; und Beobachten des Bildes (205)
nach der Angabe.

36. Verfahren gemäß Anspruch 35, welches ferner um-
fasst: �

Beobachten des Bildes (205) unter Verwendung
von Bildverarbeitungssoftware, wobei die Bild-
verarbeitungssoftware die Markierung (201) � er-
kennt und das Bild (205) neu orientiert, um eine
klinisch erwartete Orientierung zu haben.

37. Verfahren gemäß Anspruch 36, welches ferner um-
fasst: �

Speichern zusammen mit dem Bild (205) einer
Angabe, ob das Bild (205) eine ungerade Anzahl
mal gewendet worden ist.

38. Verfahren gemäß Anspruch 36, welches ferner um-
fasst: �

Ersetzen der Markierung (201) durch Erset-
zungmarkierung, die die Software angibt, die
das Bild (205) verarbeitet hat;
Speichern des Bildes (205) mit der Ersetzungs-
markierung.

39. Verfahren gemäß Anspruch 38, wobei Ersetzen fer-
ner umfasst: �

Anordnen der Ersetzungsmarkierung, um sicht-
bar und bezüglich beider Achsen asymmetrisch
zu sein, wobei die Ersetzungsmarkierung eine
Orientierung des Bildes (205) angibt, die bezüg-
lich beider Achsen erkennbar ist.

40. Verfahren gemäß Anspruch 38, welches ferner um-
fasst: �

Speichern zusammen mit dem Bild (205) einer
Angabe, ob das Bild (205) eine ungerade Anzahl
mal neu orientiert wurde.

Revendications

1. Plaque d’enregistrement d’un rayonnement (104),
construite et conçue pour former une image (205)
d’un objet après exposition à un rayonnement en-
voyé sur l’objet puis frappant la plaque (104) par le
côté avant et pour former une image (205) d’un objet
après exposition à un rayonnement envoyé sur l’ob-

jet puis frappant la plaque (104) par le côté arrière,
caractérisée par : �

l’inclusion dans la plaque (104), avant l’exposi-
tion, d’un marqueur qui produit une marque
(201) qui est détectable dans l’image (205)
après exposition au rayonnement frappant la
plaque (104) par un seul des côtés avant ou ar-
rière, sans aucune contrainte quant au côté, qui
indique à la fois le côté avant ou arrière par le-
quel la plaque (104) a été exposée au rayonne-
ment et des transformations d’orientation qui ont
été exécutées sur une image (205) obtenue de
la plaque (104) après exposition au rayonne-
ment.

2. Plaque (104) selon la revendication 1, dans laquelle
le marqueur comprend un milieu opaque au rayon-
nement envoyé sur l’objet puis frappant la plaque
(104), et le marqueur couvre une région située à l’ex-
térieur d’une zone primaire de formation d’image
(105) lorsque la plaque (104) est exposée d’un côté
ou de l’autre.

3. Plaque (104) selon la revendication 1, sensible au
rayonnement X, dans laquelle le milieu comprend
un élément parmi les suivants : un élément lourd, un
alliage comprenant un élément lourd, un composé
comprenant un élément lourd ou un sel d’un élément
lourd.

4. Plaque (104) selon la revendication 3, dans laquelle
l’élément lourd est l’un des suivants : Pb, Sn, Bi, I et
Ba.

5. Plaque (104) selon la revendication 2, sensible au
rayonnement X, dans laquelle le milieu comprend
un métal lourd suspendu dans un liant appliqué à la
région.

6. Plaque (104) selon la revendication 1, dans laquelle
le marqueur possède une asymétrie selon au moins
un axe.

7. Plaque (104) selon la revendication 6, dans laquelle
le marqueur possède une asymétrie horizontale se-
lon un axe vertical, par rapport à une orientation nor-
male de l’image.

8. Plaque (104) selon la revendication 6, dans laquelle
le marqueur possède une asymétrie verticale selon
un axe horizontal, par rapport à une orientation nor-
male de l’image.

9. Plaque (104) selon la revendication 1, dans laquelle
le marqueur comprend en outre un marqueur de côté
arrière (4407) produisant une marque dans l’image
(205), dont l’aspect dans l’image sur la plaque indi-
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que une exposition par l’arrière, sans interférer avec
une zone primaire de formation de l’image (205).

10. Plaque (104) selon la revendication 9, dans laquelle
le marqueur est un rivet (4301) ayant une tête et un
pied, la tête et le pied couvrant des zones différentes.

11. Plaque (104) selon la revendication 9, dans laquelle
le marqueur comprend :�

un cadre antérieur (4603) ; et
un cadre postérieur (4601) ;
le cadre antérieur (4603) et le cadre postérieur
(4601) couvrant des zones différentes.

12. Plaque (104) selon la revendication 9, dans laquelle
le marqueur comprend :�

un motif de côté avant (4704), toujours présent
dans l’image ; et
un marqueur de côté arrière (4705), présent
dans l’image (205) en combinaison avec le motif
de côté avant (4704) après une exposition par
le côté arrière.

13. Plaque (104) selon la revendication 9, dans laquelle
le marqueur comprend :�

un élément de coin (5100) ayant un avant et un
arrière, l’avant et l’arrière couvrant des zones
différentes qui ne comprennent pas la région
d’une zone primaire de formation de l’image.

14. Plaque (104) selon la revendication 9, comprenant
une couche sensible au rayonnement qui n’est lisible
que depuis le côté avant, dans laquelle le marqueur
de côté arrière (4407) comprend en outre au moins
un matériau qui améliore la lecture de la couche sen-
sible et un matériau qui atténue la lecture de la cou-
che sensible.

15. Plaque (104) selon la revendication 9, dans laquelle
le marqueur de côté arrière (4407) comprend en
outre au moins un matériau parmi un matériau qui
améliore l’exposition de la plaque dans une région
définie et un matériau qui atténue l’exposition de la
plaque dans la région définie.

16. Plaque (104) selon la revendication 15, dans laquelle
le marqueur de côté arrière comprend en outre un
élément parmi les suivants : un élément lourd, un
alliage comprenant un élément lourd, un composé
comprenant un élément lourd ou un sel d’un élément
lourd.

17. Plaque (104) selon la revendication 16, dans laquelle
l’élément lourd est l’un des suivants : Pb, Sn, Bi, I et
Ba.

18. Plaque (104) selon la revendication 1, comprenant
en outre un marqueur de côté avant (4401) produi-
sant une marque dans l’image (205) dont l’aspect
dans l’image (205) sur la plaque (104) indique une
exposition par le côté avant.

19. Plaque (104) selon la revendication 18, ayant une
couche sensible au rayonnement qui est lisible au
moins par le côté avant, dans laquelle le marqueur
de côté avant (4401) comprend au moins l’un des
éléments suivants : une lacune définie dans la cou-
che sensible au rayonnement, un matériau qui amé-
liore un signal renvoyé dans la zone du marqueur
lors de la lecture de la couche sensible et un matériau
qui atténue le signal renvoyé dans la zone du mar-
queur lors de la lecture de la couche sensible.

20. Plaque (104) selon la revendication 19, lisible seu-
lement par le côté avant en excitant la couche sen-
sible au rayonnement à l’aide d’une longueur d’onde
d’excitation destinée à produire un signal de retour
à une longueur d’onde de signal de retour, dans la-
quelle le marqueur de côté avant (4401) est fonc-
tionnellement opaque à au moins une des longueurs
d’onde suivantes : la longueur d’onde du signal d’ex-
citation et la longueur d’onde du signal de retour.

21. Plaque (104) selon la revendication 19, dans laquelle
le marqueur de côté avant (4401) comprend en outre
un élément parmi les suivants : un élément lourd, un
alliage comprenant un élément lourd, un composé
comprenant un élément lourd ou un sel d’un élément
lourd.

22. Plaque (104) selon la revendication 21, dans laquelle
l’élément lourd est l’un des suivants : Pb, Sn, Bi, I et
Ba.

23. Plaque (104) selon la revendication 19, dans laquelle
le marqueur de côté avant (4401) comprend en outre
une lacune définie dans la couche sensible au rayon-
nement.

24. Plaque (104) selon la revendication 1, dans laquelle
le marqueur possède une asymétrie selon au moins
un axe et le marqueur comprend en outre un mar-
queur de côté avant (4401) et un marqueur de côté
arrière (4407).

25. Plaque (104) selon la revendication 24, dans laquelle
le marqueur possède une asymétrie horizontale se-
lon un axe vertical, par rapport à une orientation nor-
male de l’image.

26. Plaque (104) selon la revendication 25, dans laquelle
le marqueur de côté avant (4401) comprend en
outre :�
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une région définie de sorte à avoir une forme de
marqueur directionnel qui pointe dans une pre-
mière direction lorsqu’elle est observée depuis
le côté avant.

27. Plaque (104) selon la revendication 26, dans laquelle
le marqueur de côté arrière (4407) comprend en
outre :�

une région définie de sorte à avoir une forme de
marqueur directionnel qui pointe dans une se-
conde direction, différente de la première direc-
tion, lorsqu’elle est observée depuis le côté
avant.

28. Plaque (104) selon la revendication 27, dans laquelle
le marqueur de côté arrière (4407) est positionné de
manière à masquer le marqueur de côté avant
(4401) lorsque la plaque est exposée par le côté ar-
rière et lue par le côté avant.

29. Plaque (104) selon la revendication 24, dans laquelle
le marqueur possède une asymétrie verticale selon
un axe vertical, par rapport à une orientation normale
de l’image.

30. Plaque (104) selon la revendication 29, dans laquelle
le marqueur de côté avant (4401) comprend en
outre :�

une région définie de sorte à avoir une forme de
marqueur directionnel qui pointe dans une pre-
mière direction lorsqu’elle est observée depuis
le côté avant.

31. Plaque (104) selon la revendication 30, dans laquelle
le marqueur de côté arrière (4407) comprend en
outre :�

une région définie de sorte à avoir une forme de
marqueur directionnel qui pointe dans une se-
conde direction, différente de la première direc-
tion, lorsqu’elle est observée depuis le côté
avant.

32. Plaque (104) selon la revendication 31, dans laquelle
le marqueur de côté arrière (4407) est positionné de
manière à masquer le marqueur de côté avant
(4401) lorsque la plaque est exposée par le côté ar-
rière et lue par le côté avant.

33. Plaque (104) selon la revendication 19, comprenant
en outre une autre couche sensible, dans laquelle
le marqueur de côté arrière (4407) est disposé entre
la couche sensible et l’autre couche sensible, et la
plaque (104) comprend en outre un autre marqueur
de côté avant (4401) par rapport à l’autre couche
sensible.

34. Procédé d’identification d’un côté par lequel a été
exposée au rayonnement une plaque d’enregistre-
ment d’un rayonnement (104), conçue pour former
une image (205) d’un objet après exposition à un
rayonnement envoyé sur l’objet puis frappant la pla-
que (104) par le côté avant et conçue pour former
une image (205) d’un objet après exposition à un
rayonnement envoyé sur l’objet puis frappant la pla-
que (104) par le côté arrière, comprenant les étapes
consistant à :�

exposer la plaque au rayonnement frappant la
plaque par un seul des côtés avant ou arrière,
sans aucune contrainte quant au côté ; et
obtenir une image (205) produite en exposant
la plaque au rayonnement envoyé sur l’objet
puis frappant la plaque (104) ;
caractérisé par  les étapes consistant à : �

incorporer à la plaque, avant l’exposition,
dans une position qui n’interfère substan-
tiellement pas avec la zone primaire de for-
mation de l’image de la plaque (104), un
marqueur produisant une marque (201)
dont l’aspect dans une image identifie à la
fois le côté avant ou arrière par lequel la
plaque a été exposée au rayonnement et
des transformations d’inversion en miroir
qui ont été exécutées sur une image (205)
tirée de la plaque (104) après exposition au
rayonnement ; et
observer l’image (205) afin d’obtenir une
identification du côté d’exposition de la pla-
que, parmi le côté avant et le côté arrière,
et une indication d’éventuelles transforma-
tion d’inversion en miroir.

35. Procédé selon la revendication 34, comprenant en
outre les étapes consistant à : �

disposer le marqueur pour produire la marque
(201) de manière à indiquer si la plaque (104) a
été retournée ou pivotée avant l’exposition ; et
observer l’image (205) pour obtenir cette indi-
cation.

36. Procédé selon la revendication 35, comprenant en
outre l’étape consistant à :�

observer l’image (205) à l’aide d’un logiciel de
traitement d’image, le logiciel de traitement
d’image reconnaissant la marque (201) et réo-
rientant l’image (205) afin qu’elle ait une orien-
tation attendue cliniquement.

37. Procédé selon la revendication 36, comprenant en
outre l’étape consistant à :�
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stocker avec l’image (205) une indication que
l’image (205) a été retournée un nombre impair
de fois.

38. Procédé selon la revendication 34, comprenant en
outre les étapes consistant à : �

substituer à la marque (201) une marque de
remplacement indicative du logiciel ayant traité
l’image (205) ;
sauvegarder l’image (205) avec la marque de
remplacement.

39. Procédé selon la revendication 38, dans lequel l’éta-
pe de substitution comprend en outre l’étape con-
sistant à :�

disposer la marque de remplacement de maniè-
re à être visible et asymétrique par rapport aux
deux axes, si bien que la marque de remplace-
ment indique une orientation de l’image (205)
qui peut être reconnue par rapport aux deux
axes.

40. Procédé selon la revendication 38, comprenant en
outre l’étape consistant à :�

sauvegarder avec l’image (205) une indication
que l’image (205) a été réorientée un nombre
impair de fois.
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